Copyright <B 1988, Tektronix, Inc. All rights reserved. 



CONTENTS 



IMPORTANT INFORMATION 



INDEXES 



SOFTWARE REFERENCE 



14 



WORKSTATION FURNITURE 



18 



COMMUNICATION BUSSES PRODUCTS REFERENCE 



22 



TOTAL SOLUTIONS— NEW PRODUCTS 



34 



CUSTOMER SERVICES AND INFORMATION 



558 



TRAINING 



140, 564 



SALES AND SERVICE OFFICES 



568 



INFORMATION DISPLAY 



GRAPHICS WORKSTATIONS 



47 



TERMINAL SUBSYSTEMS 



52 



SOFTWARE 



53 



GRAPHICS TERMINALS 



54 



PRINTERS— GRAPHICS RASTERIZER 



56 



COLOR VIDEO PROCESSORS 



57 



TABLETS— SCANNING— DRAFTING SYSTEM 



58 



SUPPLIES 



58 



RECONDITIONED INSTRUMENTS 



46, 58 



IMAGING DISPLAYS 



59 



MONITORS 



60 



COMMUNICATIONS 



TEK LEARNING SYSTEMS 



NETWORK COMMUNICATIONS TESTING 



TELEVISION PRODUCTS 



SPECTRUM ANALYZERS— PC-BASED MEASUREMENT PACKAGES 



EDUCATIONAL PRODUCTS/MATERIALS 



CUSTOMER TRAINING 



64 



73 



92 



137 



140 



TEST AND MEASUREMENT 



OSCILLOSCOPES 



REFERENCE 



143 



144 



ANALOG OSCILLOSCOPES 


152 


DIGITAL STORAGE OSCILLOSCOPES 


217 


CRT STORAGE OSCILLOSCOPES 


262 



OSCILLOSCOPE PLUG-INS— RECOMMENDED ACCESSORIES 



277, 313 



LOGIC ANALYZERS— DEVELOPMENT SYSTEMS 


317 


CURVE TRACERS 


359 


MODULAR INSTRUMENTS 


371 


SIGNAL SWITCHING— DUT INTERFACING 


423 


CONTROLLERS 


437 


DIGITIZERS— DIGITIZING CAMERA SYSTEM 


442 


SOFTWARE 


458 


SYSTEMS 


470 


SEMICONDUCTOR TEST SYSTEMS 


471 


MEASUREMENT INSTRUMENT SYSTEMS 


474 


MANUFACTURING TEST SYSTEMS 


476 


A-D CONVERTER SYSTEMS 


480 


VXI BUS INSTRUMENT AND TEST SYSTEMS 


482 


OPTO-ELECTRONICS 


488 


INSTRUMENTATION DOCUMENTATION DEVICES 


501 


SIGNAL ACQUISITION 


518 


CARTS— OTHER ACCESSORIES 


549, 553 



TCL^ ALPHANUMERIC 
I Lir\ INDEX 



Type Instrument Description Page 



AA 501 A Distortion Analyzer 374 

AA 5001 Programmable Distortion 

Analyzer 374 

AFG 5101 Function Generator 397 

AFG 5501 Function Generator 397 

AM 501 Operational Amplifier 414 

AM 502 Differential Amplifier 414 

AM 503 Current-Probe 

Amplifier 414, 540 

AnthroArm Sfielf Arms 18 

AnthroBench Bencfi 20 

Anthro Cart PC, GT. Carts 21 

ASYST Software 465 

AVC-20 Audio Vector Converter ... 90 

A6302 Current Probe 461, 540 

A6303 Current Probe 461, 540 

A6741 RS-499 Interface 71 

A6742 2-Wire Direct Interface 71 

A6743 Tri-State Break-out Box 71 

A6744 Interface Adapter 71 

A6746 EBU/StvlPTE Bus Interface . . 71 

A6747 X 21 Phiysical Interface 71 

A6901 Ground Isolation Monitor . 542 

A6902B Isolator 543 

CDM250 Digital Multimeter 139 

CFC250 Frequency Counter 138 

CFG250 Function Generator 138 

CG 5001 Programmable Oscilloscope 

Calibration Generator 406 

CG 551AP Programmable Oscilloscope 

Calibration Generator 406 

CLANDS II 68K Family C Development 

System 331 

CLA6820 68K Family C Compiler . , .331 
Common 

LISP Software 15 

CPS250 Power Supply 139 

CT-1 Current Transformer 541 

CT-2 Current Transformer 541 

CT-3 Signal Pickoff 533 

CT-4 Current Probe 541 

C-30B Camera 514 

C-31B Camera 514 

C-4 Camera 512 

C-5C Camera 509 

C-7 Camera 510 

C-51 Camera 516 

C-53 Camera 516 

C-59A Camera 516 

DAS 9109 Digital Analysis Mainframe . 343 
DAS 9119 Digital Analysis Mainframe 

(ATE Version) 343 

DAS 9129 Color Digital Analysis 

Mainframe 343 

DAS 9219 Digital Analysis Mainframe .336 
DAS 9229 Color Digital Analysis 

Mainframe 336 

DAS 92E9 Expansion Mainframe ... 336 
DAS 9201 T Higfi Resolution Color 

Display 336 

DCS01 Digital Camera System ... 453 

DC 5004 Programmable 

Counter/Timer 381 

DC 5009 Programmable 135 MHz 

Universal Counter/Timer . . 380 
DC 5010 Programmable 350 MHz 

Universal Counter/Timer . . . 379 
DC 503A 125 MHz Universal 

Counter 382 

DC 504A 100 MHz Counter/Timer . . .381 



lype Instrument Description Page 



DC 509 135 MHz Universal 

Counter/Timer 380 

DC 510 350 MHz Universal 

Counter/Timer 379 

DD 501 Digital Delay 402 

DM 501A Digital Multimeter 392 

DM 502A Autoranging Digital 

Multimeter 391 

DM 504A Digital Multimeter 389 

DM 5120 Programmable Digital 

Multimeter 386 

DM 5010 Programmable Digital 

Multimeter 388 

DM 5520 Digital Multimeter 386 

DP-100 Digital Video Probe 78 

DP 501 Digital Prescaler 384 

DX05 Video Monitor 62 

EBS 501 Basic Modular Pkg 373 

EBS 502 Intermediate Modular Pkg. 373 

EBS 503 Advanced Digital Pkg 373 

EBS 5001 Basic GPIB Pkg 373 

EBS 5002 Measurements/ 

Stimulus Pkg 373 

ECO-170A Synchronous Cfiangeover 79 
EOS-1 Laser Diode Test System 494 

EZ-TEST Software 462 

FG 501A 2 MHz Function Generator 402 
FG 5010 Programmable 20 MHz 

Function Generator 401 

FG 502 11 MHz Function Generator 402 

FG 503 3 MHz Function Generator 402 
FG 504/T 40 MHz Function 

Generators 401 

FG 507 2 MHz Sweeping Function 

Generator 401 

GPIB Interface Hardware/ 

Software 464 

GMA201/202/ 

251 Computer Display Monitor . 59 

GRASP/EMI Software 126 

GURU II Software 464 

HC01 Video Copier 501 

HC02 Video Copier 501 

HC100 Plotter 129,502 

J16 Digital Pfiotometer/ 

Radiometer 495 

J6501 Illuminance Probe 497 

J6502 Irradiance Probe 497 

J6503 8° Luminance Probe ... 497 

J6504 Uncorrected Probe 498 

J6505 LED Probe 498 

J6511 Illuminance Probe 497 

J6512 Irradiance Probe 497 

J6523 1 ° Luminance Probe 498 

K212 Portable Instrument Cart . . 551 

K213 Lab Instrument Cart 551 

K217/K217S Rack Instrument Cart 552 

K318 Utility Cart 550 

K501 TekTilt Cart 550 

LANDS Language Dev Systems . . 330 

LDC600 Laser Diode 500 

LDM1301 Laser Diode 500 

LDM1301PR Laser Diode 500 

LDM1551 Laser Diode 500 

LT-1000T VLSI Logic Test System ... 473 
LT-1100 VLSI Logic Test System ... 473 

LT-1000 VLSI Logic Test System ... 473 

L-3 Plug-in Unit 125 

Ml 5010 Programmable Multifunction 

Interface 415 
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MP 1101 Programmable Digitizer 

Measurement Package 449,486 

Multl-V 

Systems Microprocessor Support . 333 



MX 5010 Interface Extender 415 

MUX04 Digitizer System 456 

MUX16 Digitizer System 456 

OF150 Fiber Optic TOR 68 

OF152 Fiber Optic TDR 68 

OF192 Fiber Optic 

Bandwidtfi Test Set 69 

OF235 Fiber Optic TDR 68 

OR501 Receivers 488 

OR502 Receivers 488 

OT501 Transmitters 488 

OT502 Transmitters 488 

OT503 Transmitters 488 

PEP 301 Systems Controller 437 

PEP 301R Rackmount System 

Controller 439 

PEP 303 System Controller 439 



PFG 5105 Pulse/Function Generator . 399 

PFG 5505 Pulse/Function Generator 399 

PG 501 50 MHz Pulse Generator . 412 

PG 502 250 MHz Pulse Generator . 412 



PG 506A Calibration Generator 407 

PG 507 Dual Output 50 MHz Pulse 

Generator 412 

PG 508/ 

PG 508T 50 MHz Pulse Generators 412 

PLOT 10 Graphics Software 15 

PS 5004 Power Supply 410 

PS 5010 Prog Triple Pwr Sup 410 

PS 501-1 Power Supply 410 

PS 503A Triple Power Supply 410 

PTS101 Personal Test System 480 

PROBES 

P6006 10X Probe 521 

P6007 100X Probe 534 

P6008 10X Probe 535 

P6009 100X Probe 534 

P6015 1000X Probe 534 

P6021 Current Probe 539 

P6022 Current Probe 539 

P6046 FET Differential Probe 533 

P6048 10X Probe 535 

P6053B 10X Probe 525 

P6055 10X Probe 291,533 

P6057 100X Probe 535 

P6062B 10X or IX Probe 525 

P6063B 10X or IX Probe 525 

P6101A IX Probe 524 

P6102A 10X Probe 524 

P6103 10X Probe 526 

P6105A 10X Probe 524 

P6106A 10X Probe 524 

P6107A 10X Probe 524 

P610SA 10X Probe 524 

P6109 10X Probe 526 

P6121 10X Probe 526 

P6122 10X Probe 526 

P6125 5X Counter Probe 537 

P6130 10X Probe 527 

P6131 10X Probe 527 

P6133 10X Probe 527 

P6134 10X Probe 282, 528 

P6135 10X Probe 290, 528 
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P6136 


10X Probe 


527 


P6137 


High Z passive V probe , . 


527 


P6149A 


10X Probe 


524 


P6150 


High BW. Low Z PVC . . . . 


529 


P6156 


Probe 282,529 


P6201 


FET Probe 287. 531 


P6202A 


FET Probe 


531 


P6203 


Active Probe 282.530 


P6204 


FET Probe 282,530 


P6230 


10X Probe 


532 


P6231 


10X Probe 202, 532 


P6302 


Current Probe 






(See A6302) 


540 


P6303 


Current Probe 






(See A6303) 


540 


P6401 


Logic Probe 


536 


P6407 


Word Recognizer Probe , , 


223 


P6408 


Word Recognizer Probe 


536 


P6420 


IX RF Prohp 


537 


P6440 


riatfl Ann Prnhf* 


335 


rD*f •# 1 


Data Af;n Prohp 


335 




Plata Apn Pmhp 


335 




Data Arn Prnhp 


335 


DRACO 


Data Apni iiQitinn Prnhp 


355 




Hiah-Soeed Data 






April li^tlinn Prnhp 


355 




100 MHz Clock Probe . . . 


355 


P645S 


TTL/MOS Pattern 






Generator Probe 


355 


P6456 


ECL Pattern Gen. Probe . . 


355 


r OHO / 


Pattern Generator Probe . 


355 


rO«lDU 


Data Acquisition Probe . . 


355 


rOHO 1 


Data Acquisition Probe . . . 


355 


P6462 


Data Acquisition Probe . . , 


355 


P6463 


Data Acquisition Probe . . 


355 


P6464 


Data Acquisition Probe . . . 


355 


P6465 


Data Acquisition Probe . . . 


355 


P6501 


Microprobe 


519 


P6507 


Microprobe 


519 


P6511 


Spring Contact Fixtured 






Probe 


520 


P6513 


Spring Contact Fixtured 






Probe 


520 


P6S1S 


Spring Contact Fixtured 






Probe 


520 


P6S17 


Spring Contact Fixtured 






Probe 


520 


P6521 


VHD Probe Card 


518 


P6601 


Temperature Probe 


537 


P6602 


Temperature Probe 


537 


P6701 


Optical-Electrical Converter 489 


P6702 


Optical-Electrical Converter 489 


P6751 


Spatial Input Head 


489 


Quickstart 


Operator's Training Pkg. . 


224 


Quintus 






Prolog 


Software 


15 
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R5110 


2 MHz Single-Beam 






Oscilloscope 


215 


R5111A 


2 MHz Single-Beam Storage 




Oscilloscope 


275 


R5113 


2 MHz Dual-Beam Storage 






Oscilloscope 


275 


R5440 


50 MHz Single-Beam 






Oscilloscope 


216 


R5441 


50 MHz Variable Persistence 




Storage Oscilloscope 


274 


R7103 


1 GHz Real Time 






Oscilloscope 


203 


R7603 


100 MHz Oscilloscope . 


208 
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R7623A Multimode Storage 

Oscilloscope 270 

R7633 Multimode Storage 

Oscilloscope 270 

R7903 500 MHz Oscilloscope , 206 

RECONDITIONED INSTRUMENTS 46.53 
RSM Remote Site Monitoring 

Software 127 

RTD 710A Programmable Waveform 

Digitizer 443 

RTM 506 Six-Wide Mainframe 420 

SC 501 5 MHz Oscilloscope 404 

SC 502 15 MHz Dual Trace 

Oscilloscope 404 

SC 503 10 MHz Storage 

Oscilloscope 404 

SC 504 80 MHz Oscilloscope 404 

SD 24 Sampling Head 256 

SD 26 Sampling Head 256 

SD 51 20 GHz Trigger Head 255 

SF4208 Industrial Color Graphics 

Terminal 54 

SG 502 RC Oscillator 407 

SG 503 Leveled Sine-Wave 

Generator 408 

SG 504 Leveled Sine-Wave 

Generator 408 

SG 505 Oscillator 376 

SG 5010 Programmable Oscillator . . 376 

Smalitaik-80 Software 15 

SM 11 Multichannel Unit 255 

SMCK1 SOIC Clips 544 

SMC8 SOIC Clips 544 

SMC14 SOIC Clips 544 

SMC16 SOIC Clips 544 

SMC20 SOIC Clips 544 

SMC24 SOIC Clips 544 

SMG50 SMT Grabber Clips 544 

SMG50 SMT Grabber Clips 544 

SMGK51 SMT Grabber Clips 544 

SMGK52 SMT Grabber Clips 544 

SMQK1 PLCC Quad Kits 544 

SMQ20 PLCC Quad Kits 544 

SMQ28 PLCC Quad Kits 544 

SMQ44 PLCC Quad Kits 544 

SMQ52 PLCC Quad Kits 544 

SMQ68 PLCC Quad Kits 544 

SI 5010 Programmable Scanner . . . 418 
SPD (10Z210) Signal Process- 
ing Display 466 

EZ-TEST Software 462 
TekMAP (062-7732-00) 7D20/4041 

Time and Amplitude Sftwr , 467 

S3FG120 GPIB Interface Sftwr 464 

S3FG121 GPIB BASIC Interface Sftwr . 464 
S3FG122 GPIB C Compiler Interface 464 

S42P101 7854/lBM PC Sftwr 468 

S42P201 7D20/IBM PC Sftwr 468 

S42H201 7D20/HP Series 200 Sftwr . 468 
S42H202 7854/HP Series 200 Sftwr . 468 

TekSPANS Software 126 

SPG12 TV Sync Generator 80 

SPG170A NTSC Sync Generator 79 

SPG2A TV Sync Generator 80 

SPG22 TV Sync Generator 80 

SPG-271 TV Sync Generator 78 

S-1 Sampling Head 303 

S-2 Sampling Head 303 

S-3A Sampling Head 303 
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S-4 Sampling Head 304 

S-6 Sampling Head 304 

S-42 Optical Sampling Hd 304,491 

S47P102 11000 Series Software . . .469 

S47P103 11000 Series Software 469 

S48P104 Utility Software 363 

S48P401 Device Test Software 363 

S-51 Trigger Countdown Head , 285 

S-52 Pulse Generator Head ... 305 

S-53 Trigger Recognizer Head . .305 

S-54 Pulse Generator Head . 305 

S370FA IC Failure Analysis Syst. 364 

T201, T202 5 MHz Digital Storage 

Scopes 238 

TC2000 Telecom Test System 72 

Tek DB 

Monitor 68K Debug ROM 334 

TD1301 Acq/Viewing pkg 446 

TD2301 Acq/Analysis Syst 446 

TDC TV Down Converter 91 

TDC-1 TV Down Converter 91 

TDC-2 TV Down Converter 91 

TG 501 Time Mark Generator .... 408 

TMA802 Media Analyzer 65 

TM 5003 Three-Wide Mainframe ... 420 

TM 5006 Six-Wide Mainframe 420 

TM 501 One-Wide Mainframe 420 

TM 502A Two-Wide Mainframe 420 

TM 503A Three-Wide Mainframe ... 420 

TM 504 Four-Wide Mainframe 420 

TM 506A Six-Wide Mainframe 420 

TM 515 Five-Wide Mainframe 420 

TPAK142 MMIC Pkg 130 

TPAK145 MMIC Pkg 130 

TPAK155 MMIC Pkg 130 

TPAX142 MMIC Pkg 131 

TPG-625 Pattern Generator 88 

TR 503 Tracking Generator 134 

TSA8140 Test System Adapter 426 

TSi8155 Test Syst Interface 435 

TSAD22 A-D Converter 431 

TDS20 Digital Input/Output 433 

TSDM20 Digital Multimeter 432 

TSD42 Digital Interface 427 

TSG-100 TV Test Signal Generator ... 77 

TSG170D TV Test Signal Generator ... 77 

TSG12,13 TV Test Signal Generator .80 

TSG15,16 TV Test Signal Generator . . . 80 

TSG170A TV Test Signal Generator . 79 

TSG2,3,5,6 TV Test Signal Generator .80 

TSG21 TV Test Signal Generator . 80 

TSG23 TV Test Signal Generator .80 

TSG25 TV Test Signal Generator 80 

TSG26 TV Test Signal Generator . 80 

TSG-271 PAL TV Generator 78 

TSG300 Component TV Generator . . 80 

TSG422 TV Component Generator . . 77 

TSG7 TV Test Signal Generator ... 80 

TSG422 Component Generator 77 

TSI 8150 Test System Interface 423 

TSM20 Memory Assembly 433 

TSP1 TV Signal Processor 80 

TSP11 TV Signal Processor 80 

TSS40 Scanner Control Assembly 427 

TSS41 Low Level Scanner Card 428 

TSS42 General Purpose 

Scanner Card 428 

TSS43 Power Switch Card 429 

TSS44 Coax Scanner Module .... 431 

TSS45 RF Scanner Module 431 
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TSS46 Microwave Scanner 

Module 431 

TSS48 Matrix Switch Card 429 

TST20 Timer/Counter Assembly . .434 

TSX 8140 Expansion Chassis 425 

VM700 Video Measurement Set .... 74 

VXI Systems Instrumentation/Test 

Systems 482 

V-Systems Emulation Support 332 

V1750A Software Integrator System .329 
WFM-300 Component Television 

Waveform Monitor 82 

WM490 Waveguide Mixers 132 

WM780 Waveguide Mixers 133 

XY1 Output Module 69 

5A14N 1 MHz Four Trace 

Amplifier 309 

5A15N 2 MHz Amplifier 309 

5A18N 2 MHz Dual Trace 

Amplifier 309 

5A19N Differential Amplifier 310 

5A21N Differential Amplifier/ 

Current Probe Input 310 

5A22N Differential Amplifier 311 

5A26 Dual Differential Amplifier . . 311 

5A48 Dual Trace Amplifier 307 

5B10N Time Base/Amplifier 312 

5B12N Dual Delayed Sweep 

Time Base 312 

5B40 Time Base 308 

5B42 Delaying Time Base 308 

5D10 Waveform Digitizer 295 

7A13 Differential Comparator 

Amplifier 290 

7A18A Dual Trace Amplifier 288 

7A19 Single Trace Amplifier .... 286 

7A22 Differential Amplifier 291 

7A24 Dual Trace Amplifier 287 

7A26 Dual Trace Amplifier 287 

7A29 1 GHz Amplifier 286 

7A29P Programmable 

Amplifier 449 

7A42 Logic Triggered Vertical 

Amplifier 288 

7B10 Time Base 295 

7815 ADelaying Time Base .... 295 

7B53A Dual Time Base 296 

7B80 Time Base 292 

7B85 A Delaying Time Base . . . 292 

7B90P Programmable Time Base , 449 

7B92A Dual Time Base 294 

7CT1N Curve Tracer Plug-in 297 

7D15 Universal Counter/Timer . . 298 

7D20 Programmable 

Digitizer 260 

7F10A Optical-Elect. 

Converter 289, 490 

7L5 Spectrum Analyzer 124 

7511 Sampling Unit 302 

7512 TDR/Sampler 301 

7T11A Sampling Sweep Unit .... 302 

11A32 Two Channel Amplifier , , , . 280 

11A33 Differential Comparator ... 281 

11A34 Four Channel Amplifier . . . 280 

11A52 Two Channel Amplifier . , , . 279 

11A71 Single Channel Amplifier . . 278 

11F10 Optical Elect. Converter ... 490 

12R01 Performance Analysis 

Module 349 
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50M10 Programmable A-D 

Converter 415 

50M20 Programmable D-A 

Converter 416 

50M30 Programmable Digital 

Input/Output Card 416 

50M40 Programmable Relay 

Scanner Card 416 

50M41 Programmable Low-Level 

Scanner 417 

50M50 Programmable Memory 

Card 417 

50M70 Programmable 

Development Card 417 



91AE04A Data Acquisition Module . . 344 
91AE24 Data Acquisition Module . . 344 
91A04A Data Acquisition Module . . 344 
91A08 Data Acquisition Module . . 344 

91A24 Data Acquisition Module . . 344 

91A32 Data Acquisition Module . . 344 

91HS8 Data Acquisition Module , . 344 

91HSE8 Data Acquisition Module . . 344 
91P16 Pattern Generator Module . 344 

91P32 Pattern Generator Module , 344 

91S16 Pattern Generator Module . 344 

91S32 Pattern Generator Module . 344 

92A16, 

92A16E Data Acquisition Module . . 341 
92A60 Data Acquisition Module . . 341 

92A90 Data Acquisition Module . . 341 

92HS8 Data Acquisition Module . , 341 

92HS8C Data Acquisition Module . . 341 
92HS8E Data Acquisition Module . . 341 
92S16 Pattern Generator Module , 341 

92S32 Pattern Generator Module . 341 

110-RC Remote Control Unit 143 

110-S Synchronizer 81 

118A-S Audio Synchronizer 81 

118F01 Audio Channel Kit 81 

118F02 Video Interface Kit 81 

118-RC Remote Control Unit 81 

134 Current Probe Amplifier . . . 539 

176 High Current Fixture 367 

177 Standard Test Fixture 368 

178 Linear tC Test Fixture 369 

1910 Digital Generator 80 

206, 206D SCOPE-MOBILE® Carts . . 550 
212 500 kHz Dual Trace 

Portable Oscilloscope .... 191 
221 5 MHz Portable Scope ... 189 

305 5 MHz Dual Trace Portable 

Oscilloscope/DMM 188 

314 10 MHz Dual Trace Portable 

Storage Oscilloscope 264 

336A 50 MHz Dual Trace Portable 

Digital Storage 

Oscilloscope 236 

370 Programmable Curve 

Tracer 360 

371 Programmable Curve 

Tracer 360 

492BP Programmable GPIB 

Spectrum Analyzer 118 

494P Programmable Spectrum 

Analyzer 120 

495 Spectrum Analyzer 120 

. 495P Programmable Spectrum 

Analyzer 190 
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576.176 Curve Tracer 366 

577.177 Curve Tracer 368 

606B General Purpose Waveform 

Monitor 60 

608 High Brightness Display 

Monitor 60 

620 General Purpose Waveform 

Monitor 60 

634, 634LC High Resolution Video 

Monitors 61 

751 Aural Modulation 

Monitor/Decoder 89 

760 Stereo Audio Monitor 90 

830L01 Two Bank Library Pack ... 71 

830L02 Four Bank Library Pack .... 71 

830L03 Eight Bank Library Pack ... 71 

830L30 IBM Library Pack 71 

830M07 Memory Pack 71 

830M08 Memory Pack 71 

830M09 Memory Pack 71 

830RDA ROM Pack Development 

Aid 71 

830R01 General Purpose 

ROM Pack 71 

830RO2B Bisynchronous 

ROM Pack 71 

830R03 Link Test ROM Pack 71 

830RO3B Link Test ROM Pack 71 

830R07 PARS/IPARS ROM Pack ... 71 

830R10 SDLC/SNA ROM Pack 71 

830R10B SNA ROM Pack 71 

830R13 SDLC/SNA ROM Pack 71 

830R31 Multipurpose ROM Pack , , , 71 

834 Programmable Data 

Comm Tester 70 

834R02A Bisynchronous ROM Pack , . 71 

834R04 HDLC/X-25 ROM Pack 71 

834R05 Extended Instruction Set 

ROM Pack 71 

834R06 Bisynchronous ROM Pack . . 71 
834R11 Extended Monitor 

ROM Pack 71 

835 Programmable Data 

Comm Testers 70 

835BS Bisynchronous/SDLC/SNA 

Package 71 

835SL Selection Package 71 

835PR PARS/IPARS Package 71 

836 Programmable Data 

Comm Testers 70 

836DV Development Package 71 

836CL Current Loop Package 71 

836L18 TV Production Library Pack . 71 

836TV TV Production Protocol 

Analyzer 71 

1101A Probe Power Supply 532 

1103 Power Supply 528 

1105 Battery Power Supply 315 

1106 Battery Pack 315 

1107 DC Inverter 316 

1205 Logic Analyzer 354 

1230 Logic Analyzer 351 

1240 Logic Analyzer Mainframe , 346 

1241 Color Logic Analyzer 
Mainframe 346 

1405 TV Sideband Adapter 134 

1410R NTSC Mainframe 80 
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InafnimAnt f^Asf^rlntlnn 
iiisiruincni i^vsciipiiuii 


Pan A 


1411R 


rML lYldl'lirdlllc 


ou 


2337 


100 MHz Dual Trace 




4693RGB 


Color Screen Printer ... 


57 


1412R 


PA 1 .KA K^sinf rsfT^o 


Bfl 
ou 




Oscilloscope 


172 


4696 


Color Ink-Jet Printer ... 


57 


1430 


IV INUIbc IVmdoUlCi 1 ICI U Ocl 


Q1 

. 7 1 


2402 


Tekmate 


225 


4957 


Graphics Tablet 


58 


1450-1 


1 V L^c[i)UUiJlal(Ji iVlaHllidnic 


Q1 

. 57 1 


2430A 


150 MHz Dual Trace 




4958 


Graphics Tablet 


58 


1450-2 


1 V L/ciTiuUUidiUi ividtnirdinc 


Q1 

C7 1 




Portable Digital Storage 




4991S3 


Graphic Input Workstation 


58 


1450-3 


1 V L^Cl MUUUIdlUi IVIdll 11 r dl I IC 


Q1 




Oscilloscope 


220 


5110/R5110 


2 MHz Single-Beam 




1480C 


1 V Waveiorm Moniior 


fis 
C3o 


2430M 


Digital Storage Oscilloscope 




Oscilloscopes 


215 


1480R 


1 V VVdVOlUMII IViUMIlUI 


oo 




with MATE/CIIL 


220 


5111A/RS111A 2 MHz Single-Beam Storage 


1481C 


1 V vvdVcioriti iviuriiioi 


oo 


2432A 


300 MHz Dual Trace Portable 




Oscilloscopes 


275 


1481R 


l\/ \A/^\iatf'\rm KA/'\niif\r 


oo 




Digital Storage 




5113/R5113 


2 MHz Dual-Beam Storage 


1482R 


1 V vVaveTorm Monuor 


nn 
oo 




Oscilloscope 


220 




Oscilloscopes 


275 


1485C 


1 V vvdVcKjiiTi Monuor 


fin 


2432M 


Digital Storage Oscilloscope 


5440/R5440 


50 MHz Single-Beam 




1485R 


1 V vvdVciurni iviuimui .... 


oo 




w/MATE/CIIL 184,220 




Oscilloscopes 


216 


1502B, 1503B 


1 un UdDie lesiers 


oo 


2440 


500 MHz Dual Trace Portable 


5441/R5441 


50 MHz Variable Persistence 


1705 


OpcdlUliI IVIOI IHOI 


o** 




Digital Storage 






Storage Oscilloscopes . . . 


. 274 


1710B 


INIO*^ VVdVClUrfll iVIUilllUi . 


. o** 




Oscilloscope 


220 


576 


Curve Tracer 


366 


1711B 


VVdvclUilM iVlUllltUI 


84 


2440M 


Digital STorage Oscilloscope 


577/D1 


Storage Curve Tracer 




1720 


IN I ov-f veoiorbuopc 


. ou 




w/MATE/CIIL 184,220 




Mainframe 


368 


1721 


rr\L vtJUlUioOvJpc . 


. oo 


2445B 


150 MHz Four Channel 




577/D2 


Curve Tracer Mainframe . 


366 


1730 


VVdVciUfnl IVIUIIIIUI 


. Ou 




Portable Oscilloscope . , 


156 


7104 


1 GHz Real Time 




1730 HD 


High Def. Waveform 




2455B 


250 MHz Four Channel 




R7103 


Oscilloscopes 


203 




Monitor 


86 




Portable Oscilloscope . 


156 


7250 


Transient Digitizer 


450 


1731 


PAL Waveform Monitor . . 


86 


2465B 


400 MHz Four Channel 




7603 






1735 


PAL/NTSC Waveform 






Portable Oscilloscope , . , 


156 


R7603 


100 MHz Oscilloscopes . 


208 




Monitor 


86 


2465B CT 


400 MHz Four Channel 




7603SMP 


Scope Sampling Syst 


299 


1740 


Option 01 NTSC Waveform/ 






Portable Oscilloscope . . , 


156 


7603TDR 


Scope Sampling Syst 


299 




Vector Monitor 


87 


2465B DM 


400 MHz Four Channel 




7623A/ 


Multimode Storage 




1741 


Option 01 PAL Waveform/ 






Portable Oscilloscope . . 


156 


R7623A 


Oscilloscopes 


270 




Vector Monitor 


87 


2465B DV 


400 MHz Four Channel 




7633/ 


Multimode Storage 




1742 


Option 01 PAL-M Waveform/ 




Portable Oscilloscope 


156 


R7633 


Oscilloscopes 


270 




Vector Monitor 


87 


2467B 


400 MHz Four Channel 




R7844 


400 MHz Dual-Beam 




1750 


NTSC WaveformA/ector 






Portable Oscilloscope . 156,159 




Oscilloscopes 


210 




Monitor 


87 


2630 


Fourier Analyzer 


96 


7854 


400 MHz Digital Storage/ 




1751 


PAL Waveform/Vector 




2710 


Portable Spectrum 






Waveform Processing 






Monitor 


87 




Analyzer 


122 




Oscilloscope 


258 


1780R 


Video Measurement Set . 


.83 


2753P 


Programmable Spectrum 




7904A 




1910 


Digital Gen/Inserter 


80 




Analyzer 


112 


R7903 


500 MHz Oscilloscope . . 


206 


2201 


20 MHz Digital Scope 


234 


2754 


Spectrum Analyzer 


110 


7912HB 


Digitizer 


448 


2205 


Portable Analog Scope 


186 


2754P 


Programmable Spectrum 




7934 


500 MHz Storage 




2220 


60 MHz Single Time Base 






Analyzer 


110 




Oscilloscope 


268 




Portable DSO 


227 


2755AP 


Programmable Spectrum 




11201 


400 MHz Programmable 




2210 


50 MHz Digital Storage 






Analyzer 


108 




Digitizing Oscilloscope . 


.244 




Oscilloscope 


232 


2756P 


Programmable Specturm 




11301A 


400 MHz Programmable 




2221 


60 MHz Digital Storage 






Analyzer 


106 




Analog Oscilloscope 


194 




Oscilloscope 


227 


2815 


Opto-Electronics Scope . . 


. 492 


11302A 


500 MHz Programmable 




2225 


50 MHz Oscilloscope , , , 


185 


3052 


Digital Spectrum 






Analog Oscilloscope 


194 


2230 


100 MHz Dual Time Base 






Analyzer 94,442 


11401 


500 MHz Programmable 






Portable DSO 


227 


4205 


Color Graphics Terminal . 


. 54 




Digitizing Oscilloscope . . 


.246 


2235 


100 MHz Dual Trace 




4207 


Color Graphics Terminal . 


. 54 


11402 


1 GHz Programmable 






Portable Oscilloscope ... 


175 


4208 


Color Graphics Terminal . 


. 54 




Digitizing Oscilloscope . . 


246 


2235L 


100 MHz Dual Trace 




4209 


Intelligent Color Graphics 




11801 


Digital Sampling Scope . . 


. 251 




Portable Oscilloscope .... 


178 




Terminal 


54 


11802 




251 


2235 Opt 01 


100 MHz Dual Trace 




4211 


Networked Graphics 












Portable Oscilloscope . 176.184 




Terminal 


54 








2236 


100 MHz Dual Trace 




4224 


2D Graphics Terminal 


52 










Portable Oscilloscope ... 


175 


4225 


2D Graphics Terminal 


52 








2245A 


100 MHz Oscilloscope . . . . 


180 


4235 


3D Graphics Terminal 


52 








2246A 


100 MHz Oscilloscope 




4236 


3D Graphics Terminal 


52 










w/Voltmeter/A Time/ 




4237 


3D Graphics Terminal 


52 










SmartCursor'" 


180 


4301 


Compute Engine 


51 








2246 Opt 1Y 


100 MHz Four Channel 




4319 


Graphics Workstation 


50 








Portable Oscilloscope . 180.184 


4324 


2D Graphics Workstation . 


. . 47 








2247A 


100 MHz Oscilloscope 




4325 


2D Graphics Workstation 


. . 47 










w/Counter/Timer 


180 


4335 


3D Graphics Workstations 


. . 47 








2335 


100 MHz Dual Trace 




4336 


3D Graphics Workstations 


. . 47 










Portable Oscilloscope ... 


172 


4337 


3D Graphics Workstations 


. , 47 








2336 


100 MHz Dual Trace 




4510A 


Rasterizer 


56 










Portable Oscilloscope .... 


172 


4521 


Color Video Processors . 


. . 57 








2336YA 


100 MHz Dual Trace 




4522 


Color Video Processors . 


. . 57 










Portable Oscilloscope . 172,184 


4693D 


Color Image Printer 


56 
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A to D Converter 

AC RMS Digital Voitmeters 



Portables 

Modular Instruments . 

Accessories 

Cables 

Converter Probes 11000 Series 

GPIB Cables 

Isolators, Floating Measurement 

Logic Analyzer 

Optical Electrical Converter 

Probes 11000 Series 

Probes 

Sampling 7000 Series 

Spectrum Analyzer 

Viewing 

Accessory Pouch 

Accessory Power Supply 1101A 

Acquisition/Processing Pkgs 

Adapters 

BNC, BSM. Cable Input, R GR, 
Air Line GR, N, Probe, Probe 

Grounding, Rack. SMA (3 mm) 

Camera Mounting 

Curve Tracer 

Socket 

Rackmount 

Agreements, Maintenance 

Amplifiers 

Current Probe 

Differential 7000, 5000 Series 

Modular Instruments . 

Differential Comparator 11000. 7000 Series ... 

Dual Trace 11000, 7000, 5000 

Series 

Dual Trace Differential 5000 Series 

Four Trace 11000. 5000 Series . . 

Logic Triggered Vertical 7000 Series 

Operational Modular Instruments . 

Programmable 7000 Series 

Single Trace 11000, 7000, 5000 

Series 

Waveform Digitizers 5000, 7000 Series . . . . 

Analyzers 

Audio Modular Instruments . , 

Data 

Data Communications 800 Series 

Distortion Modular Instruments . 

Logic DAS 9200/9100, 1200, 

300 Series 

Spectrum 2700. 490, 7000 Series 

Television Sideband 1405 

Application Notes 

Photo/Radiometer 

Portable Oscilloscopes 

ASYST Scientific Software 



7000 Series Oscilloscopes 

5000 Series Oscilloscopes 

Attenuators 

BNC. GR, N. SMA (3 mm) 

Audio Products 

Analyzers 

Aural Modulation Monitor/Decoder 

Channel Kit 

Stereo Monitor 

Sweep Generator Modular Instruments 

Syncfironlzer 118-AS 

Test System, Programmable Modular Instruments 

Vector Converter 



415 
178 
371 

552 
241 
421 
542 
317 

241 

518 
303-305 
135 
555 
421 
487 
470 



553 
507 
370 
370 
179 
559 

414,540 

291,311,414 
281,290 

280,286,307 
311 

280.309 
288 
414 

381,383 

278.286,309 
442-454 

374 
336.342 
70 
372 

336-358 
96,114-125 
134 

499 
155 
465 
202 
214 

557 

96,374 
87,88 
81 
88 
406 
80 
406 
90 



Automated Test Equipment Systems 

Digitizers 

MP Packages 

Automatic Frequency 

Measurement 11000 Series, Portables. 

Automatic Period, Pulsewidth, 

Time Measurements 11000 Series, Portables. 

Automatic Video Corrector ... 1440 

B 

Battery Operated Oscilloscopes Portables 

Battery Pack 

Battery Power Supply 

Bistable Storage Oscilloscopes 7000, 5000 Series, 

Portables, Modular . . . . 

Instruments 

Blank Panel Plug-In Chassis 

BNC, BSM Accessories 



Cabinets, Plug-In Storage 

Cable Input Adaptors 

Cable Testing, Fault Locating 

Fiber Optic Bandwidth Test Set 

Fiber Optic TDR Testers Portable 

Metallic TDR Testers Portable. 7000 Series . 

Cables 

BNC. BSM. GR. N. SMA (3 mm) 

Calibration Generators Modular Instruments . 

Calibration, Oscilloscope Modular Instruments . 

Calibration and Other Services 

Camera 

Carrying Cases 

Digitizing 

Hand-Held 

Motorized Back 

Mounting Adapters 

Writing Speed Enhancer 

Recommendations 

Scope/CRT Display 

Capacitors, Coupling 

Cards 

Programmable A to D Converter 

Programmable D to A Converter 

Programmable Development 

Programmable Digital Input/Output 

Programmable Memory 

Programmable Relay Scanner 

Carrying Cases 

Camera 

Plug-In 

TM500 

Carts 

Lab/Portable Instruments 

Workstation 

Chassis, Blank Panel Plug-In 

Circuit Boards 

Flexible/Teflon 

Manufacturing 

Classroom Series Instruments 

Color Digital Analysis Mainframe DAS 9200/9100 Series 
Color Display/Graphics Products 

Applications Systems 4000 Series 

Graphics Copiers 4600 Series 

Graphics Terminals 4200 Series 

Hard Copy Units 4600 Series 

Graphic Input Workstation 

Software 

Supplies 

Tablets 

Television Picture Monitors 650 Series 



473 
448 
488 

195,218 

195,218 

XXX 



153,218 
315 
315,421 

218-220.268 
393 
421 
557 

554 
557 

69 
68 
157.281 

537 
406 
394 
561 

495 
456 
514 

512 
508,509 

505 

506 
501-517 

558 

415 
416 
417 
416 
417 
418 

517 
125,555 
421 

549 
18 
556 

36 
36 
185 
336 

46 
56 
54 
56 
47 
14-15 
58 
58 
60 
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Workstations and Terminals 46 

Communications Test Equipment 

Analyzers 

Data 70 

Network 96 

Sideband 134 

Spectrum 96,114 

Audio Products 96,88 

Cable Fault-Locators 68 

Demodulators 1450 Series 91 

Frequency Counters 7000 Series 298 

Modular Instruments . . 378 

Generators, Audio Sweep Modular Instruments . . 418 

Noise Measurement Set 91 

Synchronizers 81 

TV Oscilloscopes Portables 159,220 

Vectorscopes 1700, 500 Series 85,88 

VITS Inserters 148 Series 80 

Waveform Monitors 1700, 1480 Series. . . 81,88 

Camera and Mounting Adapters 507 

CRT Phosphor Data 146 

CRT Storage Oscilloscopes 262 

Digital Storage Oscilloscopes 217,240 

Digital Counters 378 

Digital Multimeters 385 

Digital Photometer/Radiometer 495 

Digitizers 442 

Function Generators 394 

Logic Analyzers 317 

Modular Oscilloscopes 403 

Oscilloscope Calibration Products 406 

Oscilloscope Cameras 503 

Portable Nonstorage 

Oscilloscopes 153 

Portable Storage Oscilloscopes 218 

Power Supplies Modular Instruments. . . 409 

Probes 518 

Pulse Generators 42 

TM 500 Oscilloscopes 403 

7000 Series Oscilloscopes 199,257,267 

5000 Series Oscilloscopes 306,212,273 

11000 Series 241 

Component Testing 216 

Component Television 73 

Component TV Generator 81 

Computer Controlled 

Oscilloscopes 476 

Computer Graphics Products 

(See Color Display/Graphics Producis) 

Computer Graphics Supplies 58 

Conditioners, Signal 401 

Connector Accessories 554 

Controller-Based Acquisition/ 
Processing Measurement 

Packages 486 

Controllers, System 42,437 

Constant Amplitude Generator . Modular Instruments . . 396 



Converters 

A to D 

D to A 

Electrical-to-Optical 
Optical-to-Electrical 



415 

416 
69,489 
69,289 
489,491 



Copiers 

Color Graphics 4600 Series 

Imaging Hard Copies 4600 Series 

Video Hard Copies 4600 Series 

Thermal Video Copies 

Cords, Patch 

Corrector, Automatic Video 

Counters, Digital 

Frequency 11300, 7000 Series . . 

Modular Instruments 
Time Interval 11300, 7000 Series . . 

Modular Instruments 
Universal 11300, 7000 Series . . 

Modular Instruments 

Counter/Timer Modular Instruments 

Counter/Timer Oscilloscope . . . 11300 Series 

Counter/Tlmer/DMM 

Oscilloscope Portables 159,178.188 

Coupling Capacitors 557 

Covers, Protective 553 

Cradle Mount 553 

CRT 

Light Filters, Mesh Filters 556 

Phosphors 146 

Readout Oscilloscopes 11000,7000,5000 193,241,197, 

Series 257212,273 



57 
57 
57 
503 
555 
91 

195,298 
376 

195,298 
376 

195298 
376 
378 
195 



Portables 



CRT Displays (see Displays) 
Current Measuring Equipment 

Current Probe Amplifier 

Current Probes 

Curve Tracers 

Adapters 

Integrated Circuit 

Programmable 

Semiconductor 

Customer Support 

Customer Service Training 



, Modular Instruments . 



153,218 

384 
402,543 
402,543 

370 
370 
359 
359 
559 
559 

D to A Converter 416 

Data Acquisition Modules 317,336,342 

Data Acquisition Probes 353-356 

Data Acquisition Packages 478 

Data Analyzers 320 

Data Comm Analyzers, Testers . 800 Series 70 

DC Inverter 316 

Delayed Sweep Oscilloscopes 11000, 7000, 5000 .... 

Series. Portables 241,283306 

442 
301 
295.297 
301,307 
91 



Digitizers 

Delayed Sweep Sampling Plug-In 7000 Series 

Delaying Time Bases 7000, 5000 Series 

Demodulators, Television 

Desktop Controller-Based 

Acquisition/Processing Packages 



486 
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Developinent Instruments, Digital 
Differential Amplifiers 



Differential Comparator 
Amplifier 



Differential Input Oscilloscope 



DAS 9100, 9200, 1200, 

300 Series 

. 7000, 5000 Series . . . 
Modular Instruments . 

. 11000, 7000, 5000 . . . 

. 11000, 7000, 5000 
Series, Digitizers 



. 5000 Series 



Differential Amplifier, Dual 

Thice 

Differential Probes 

Digital Products 

Analysis Mainframes DAS 9200/9100 Series 

Counters 7000 Series 

Modular Instruments . 

Delay 

Delay Oscilloscope Portables, Digitizers . . 

Development Instruments DAS 9200/9100, 1200, 

300 Series 

Generator/Inserter 

Input/Output Card 

Multimeters 

Autoranging Portables 

Oscilloscope Coupled w/Temp . Portables 

DMM Oscilloscope Portables 

Photometer/Radiometer 

Prescaler Modular Instruments . 

Readout Oscilloscope 11000. 7000. 5000 . . . 

Series, Portables .... 

Storage Oscilloscopes Digitizers 

Storage Spectrum Analyzers 7000 Series 

Tester 800 Series 

Voltmeters Modular Instruments . 

Digitizers 

Digitizer Time Bases 7000, 5000 Series . . . 

Digitizing Camera Systems 

Digitizing Oscilloscopes Digitizers 

Display Monitors GMA, 600 Series .... 

Displays (CRT) 

Color Television Picture 

High Brightness 

High Resolution 

Large Screen 

OEM 

Raster Scan, Video 

Television Waveform 

Vector Display 

X-Y 

Distortion Analyzers Modular Instruments . 

Distructive Testing Instruments 

DMM Oscilloscopes Portables 



Dual Beam Oscilloscopes 7000. 5000 Series ... 

Dual Beam Storage 

Oscilloscopes 5000 Series 

Dual Time Base (Mixed Sweep) 7000, 5000 Series .... 

Dual Trace Amplifiers 11000. 7000, 5000 

Series 

Dual Trace Differential Amplifier 5000 Series 

Dual Trace Digital Storage 

Oscilloscope Portables, 11000 Series 

Dynamic Signal Analyzer 



317 
291,311 
402 



281,290,311 
193,212,267 
311 

291,520,531 

336-342 
298 
377 
295,402 
178,442 

317 
80 
404 

188 
159 
159,178 
488 
378 

193,199,212 
153,218 
217,240 
124 
71 
385 
442 
286,312 
456 
217,240 
59,60 

60 
59 
59 
59 
59 
59 
82 
83 
60 
402 
448 
159.172 
234 
210.276 

276 
294.296 
312 

279.287,306 
311 

217,442 
96 



Dual TVace Oscilloscopes 11000. 7000. 5000 Series 



Digitizers. Portables . 
Modular Instruments 



DUT Interfacing Products 



Educational Products and 

Materials 

Electrlcai-to-Optlcal Conversion 

EMI Software (GRASP) 

Extender, Multifunction 
Interface 



F 

F Adapters 

Fast-Rise Pulse Generator 7000 Series 

Modular Instruments 

Fast-Transfer Storage 

Oscilloscopes Portables 

Fault Locating Cable Testing 

FET Probes 

Fiber Optic Adapter 

Fiber Optic Bandwidtii Test Set 

Fiber Optic Cable Testers 

Fiber Optic Electrical-to-Optical/ 
Optlcal-to-Electrical Converters 



Filters 

Bandpass/Amplifier Modular instruments . . 

CRT Light. CRT Mesh 

Floating Measurements 

(isolated) 

Four-Trace Amplifiers 11000. 5000 Series . . . 

Four-Ciiannel Oscilloscopes . Portables 

Frequency Counters 11300. 7000 Series . 

Modular Instruments , . 

Flexible Circuits 

Frequency Measurements, 

Automatic Portables. 11000 Series 

Function Cards 

Function Generators Modular Instruments . . . 

Furniture, Teciinology 

G 

Generators, Signal 

Audio Sweep Modular Instruments . . . 

Calibration Modular Instruments . . . 

Component TV 

Constant Amplitude Modular Instruments . . . 

Fast Rise Pulse Modular Instruments . . . 

Function Modular Instruments . . . 

High Frequency Modular Instruments . . . 

NTSC 

PAL and PAL-M 

Pulse Modular Instruments . . . 

Ramp Modular Instruments . . . 

Rate/Ramp Modular Instruments . . . 

RC Oscillator Modular Instruments . . . 

Sine Wave Modular Instruments . . . 

Square Wave Modular Instruments . . . 

Television Sync 1400 Series 

Television Test 

Time-Mark Modular Instruments . . . 

Tracking 

Triangle Modular Instruments . . . 

Video Noise 

Fourier Analyzer 



193.199. 
306,153 
218.442 
403 
423 



137 
69,489 
126 

415 

553 
305 
400 

220.229 
68,69 

518,521 
68 
70 
70 

69,289 
489,491 

371 
556 

542 
280,309 

161 
195,298 

378 

36 

161.195.244 
427 
394 
18 



376 
406 
82 
377 
412 
394 
408 
79 
80 
412 
394 
394 
407 
407 
394 
79 
79 
408 
134 
394 
91 
96 
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GPIB Products 

A to D Converter. Programmable 415 

Acquisition/Processing Packages 486 

Audio Test System 406 

Cables 421 

Calibration Generator, 

Programmable Modular Instruments . . 406 

Controller-Based Acquisition/ 

Processing Measurement Package 486 

Controllers/System Controllers 437 

Counter/Timer. Digital Modular Instruments . . . 379,382 

Curve Tracer 359 

D to A Converter, Programmable . Modular Instruments . . . 416 

Digital Multimeter, Programmable . Modular Instruments . . , 385 
Digital Storage Oscilloscope, 

Programmable Digitizers 217 

Digitizers 442 

Digitizer Packages 474 

Digitizer Programmable 442 

Digitizing Camera System 453 

Digitizing Oscilloscopes 217,240 

Distortion Analyzer Modular Instruments . . . 376 

DUT Interfacing Products TSI 8150 Series 424 

Logic Analyzers 317 

Power Supplies Modular Instruments . . . 410 

RF Scanner Modular Instruments . . . 418 

Spectrum Analyzer Products .... 2750, 490 Series 104,114 

Transient Waveform Digitizer, 

Programmable 448 

Waveform Processing Osalloscopes . 7000 Series, Digitizers . 450 

GPIB Reference 23 

GR Accessories 553 

Graphics Products, Computer 
(see Color Display/Graphics Products) 

Ground Adapters, Probe 554 

Ground isoiation Monitor 542 

Ground Leads, Probe 554 

GURU il Software 464 

GRASP Software 126 

H 

Hand-Heid Camera 512 

High-Brightness Monitor 60 

High-Current Probe 541 

High-Frequency Osciiioscopes . 11000, 7000 Series 193,241 

199,257 

Portables, Digitizers .... 219,263 

HIgh-Frequency Signai Genenrtois Modular Instruments ... 412 

High-Gain Osciiioscopes 11000, 7000, 5000 193,199,241 

Series 212,257,273 

High-Resoiutlon Copier 56 

High-Resoiutlon Monitor 60 

High-Voltage Probe 521.534 

Hoods, Viewing 556 

Housing Accessory, BNC 554 

I 

IBM PC Utility Software 469 

Incoming Inspection Test Station MP Packages 486 

Input Adapters, Cable 553 

Input/Output Card, Digital Modular Instruments . . . 416 

Integrated Measurement Systems 478 

Inserter, VITS 80 

Instrument Carts, Mobile 549 



Instrumentation, Programmable (see GPIB Products) 

Instrumentation Packages 470-487 

Instruments, Digital 

Development DAS 9200/9100, 1200, 

300 Series 317 

Integrated Circuit Curve Tracer 359 

Integrated Circuit Dsst Equipment 472 

Integrated Counter/Timer/DMM 

Oscilloscope Portables 175 

Intelligent Graphics Workstations 47 

Interface Extender, Multifunction Modular Instruments . . . 415 

Interface, Programmable TSI 8150 Series 424 

Multifunction Modular Instruments . . . 415 

Inverter, DC 316 

Isolated (Floating) 

Measurements 542543 

L 

LANDS I Software 330 

Lab/Portable Instrument Carts 549 

Laser Research Instruments 488 

Leads, Patch Cord 554 

Leads, Probe Ground 554 

LED Output Measurement 488 

Light Filters, CRT 557 

Light Measurement 488 

Logic Analyzers DAS 9200, 9100, 1200 336,342,345 

Logic Test System 472 

Lx>gic Probe 355 
Logic Triggered Vertical 

Amplifier 7000 Series 288 

Low-Frequency Oscilloscopes 5000 Series, Portables . 180,215 

Luminance Measurement 498 

M 

Mainframes 

CRTStorage 262 

Color Digital Analysis 336 

General Purpose Instruments .... Modular Instruments . . . 419 

Logic Analyzer 1200 Series 346 

Maintenance Agreements 559 

Media Analyzer, LAN 65 

Mesh Filters, CRT 556 

Metallic Cable Testers 1500 Series, 7000 67 

Microprobes 519 

Microprocessor Support 

Logic Analyzers 317 

Microwave, Spectrum Analyzers 92 

Military Designator Oscilloscopes Portables 184 

Millimeter Wave, Spectrum 

Analyzers 320 

Miniscopes 190 

Mixers, Waveguide 132 

Modular Oscilloscopes 392 

Modular Probes 518 

Modules, Data Acquisition 317.336,342 

BTSC Aural Modulation/Decoder 89 

Meter, pfiase 96 
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Monitors 

Color Television Picture 

Color Display 

Computer Display 

High Brightness 

High Resolution 

Large Screen 

Nonstorage 

OEM 

Raster Scan, Video 

Stereo Audio 

Storage Display 

Television Waveform 

Vector Display 

XY 

Motorized Back Camera 

Mounting Adapters, Camera 

Mounting Dimensions and 

Adapters 

Muitimeters, Digitai (see Digital 

Multimeters) 

Multlmode Storage 

Osciiioscope 7000 Series, Portables 

N 

N Connector Cabies and 

Adapters 

Networl( Anaiyzers 

Noise Measurement Set, 

Television 

NTSC Generators 

o 

OEM Products 

Optical-to-Eiectricai 



Converters 



Operational Amplifier Modular Instruments . . . 

Oscillators Modular Instruments . . . 

Oscilloscope Amplifiers 
(see Plug-in Units) 
Oscilloscope Calibration 

Equipment Modular Instruments . . . 

Oscilloscope Cameras 

Oscilloscope Carts 

Oscilloscopes 

Battery Operated 

Classroom/Lab 

Computer Controlled MP Package 

Counter/Timer/DMM Portables 

Counter/Timer/Trigger Portables 

CRT Readout 11000, 7000, 5000 Series 

Portables, Digitizers . . . . 



60 
46 
46 

60 
60 
59 
60 

59-61 
59-61 
90 
59-61 
84-87 
84-87 
59-61 
510 
507 

554 



218,268 



546 
70.96 

91 
80 

59-61 
69,289 
489,491 
414 
376,394 



Curve Tracers 

Data Analyzer 

Delayed Sweep 11000, 7000 Series, . 

Portables, Digitizers. 
Differential input 11000, 7000, 5000 

Series 



Digital Delay 7000 Series, Digitizers 

Digital Readout 11000 7000 5000 

Series 

Portables, Digitizers. . , 



Digital Storage 



. 11000, 7000 Series . 
Portables, Digitizers 



406 

501 
549 

154,219 
185 
437 
159-171 
159-171 
193,199,212 
241,251,262 
218,153,273 
442 
359 
336,342 
241,283,306 
258,273,292 

281,290-291 
311 
295,402 

193.199,212 
153,217 
218,240 
217,240 
274,442 



Digitizing 11000 Series 

DMM Portables 

Dual Beam 7000, 5000 Series 

Dual Trace 11000, 7000, 5000 

Series 

Portables, Digitizers , . . . 

Modular Instruments . . . 

Dual Trace Digital 11000 Series, Portables. 

Eight Channel 11000 Series 

Four Channel 11000 Series, Portables. 

High Frequency 11000 7000 Series . . 

Portables, Digitizers . . . . 
High Gain 11000, 7000 5000 

Series 



Low Frequency 5000 Series. Portables 

Modular Instruments . . 

Military Designator AN/USM-488 . Portables 

Mixed Sweep (Calibrated) 7000, 5000 Series 

Portables 

Plug-in 11000 7000 5000 

Series 

Modular Instruments . . 

Portable 

Programmable 11000, 7000 Series . . . 

Rackmount 7000, 5000 Series 

Portables 

Modular Instruments . . 

Ruggedized Portables 

Sampling Plug-in 7000 Series 

Storage 

Bistable 7000, 5000 Series .... 

Portables 

Modular Instruments . . 

Digital 

Dual Beam 7000, 5000 Series 

Fast Transfer Portables 

Multimode 7000 Series, Portables 

Reference Information 



Variable Persistence 



. 7000, 5000 Series . 
Portables 



Television Portables 

Modular Instruments 
Waveform Processing 11000 Series 

Systems 

Word Recognizer Portables 

X-Y Plotting 7000 5000 Series . . . 

Portables 

Modular Instruments . 



PAL and PAL-M Generators 
Panel Plug-In Cliassis, Blank 

Patch Cords, l^ads 

Pattern Generator Probes/ 
Modules 



492 
159,178 
210215 

217.442 
193.199.306 
404 
217.290 
193.241 
159.193 
193.199,257 
153.218 

193,199,257 
212,273,306 
215.180 
264,227 
404 
184 
294,296 
312 

193,199,212 
403 
153,218 
193,199 
199.257 
212.273 
403 
184 
301-303 

218.268 
263 
403 
217.240 
270.275 
220 

218,240257 
144-151. 
193.199, 
212,219. 

242 
267.274 
218 

220227 
403 
193 
474 

159.218 
199,212.273 

180.188 
403 



80142 
556 
554 

336 
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TEK 



FUNCTIONAL 
INDEX 



Period, Pulse Width and Time 

Measurements, Automatic 11000 Series. Portables. 

Phase Meter 

Photometer/Radiometer, Digital 

Plotter, Color 

Plug-In Carrying Cases 

Plug-In Chassis, Blank Panel 

Plug-In Storage Cabinets 

Plug-In Units 

AC RMS Digital Voltmeter Portables 

Modular Instruments . . . 

Calibration Generators Modular Instruments . . . 

Current Probe Amplifier Modular Instruments . . . 

Curve Tracers 

Delayed Sweep Sampler 7000 Series 

Delaying Time Bases 7000, 5000 Series 



Differential Amplifiers 



Differential Comparator Amplifier 
Digital Counters 



Digital Delay 

Digital Multimeters 

Digital Prescaler 

Digitizer Time Bases 

Dual Differential Amplifier 

Dual Time Base (Mixed Sweep) 
Dual Trace Amplifiers 



Dual Trace Differential Amplifiers 

Four Trace Amplifiers 

Logic Triggered Vertical Amplifier 

Operational Amplifier 

Oscillators 

Oscilloscopes 

Power Supplies 

to 20 V Variable 

for Plug-In Units 

Programmable 

Programmable 

Programmable Distortion Analyzer 

Ramp Generator 

Rate/Ramp Generator 

RF Sweep Generator 

Sampling 

Sampling Heads 

Single Time Bases 

Single Trace Amplifier 



7000, 5000 Series . 
Modular Instruments . 
11000, 7000, 5000 

Series 

7000 Series 

Modular Instruments . 
Modular Instruments . 
Modular Instruments . 
Modular Instruments . 
7000, 5000 Series . . . 

5000 Series 

7000, 5000 Series . , . 
11000, 7000 5000 

Series 

5000 Series 

11000, 5000 Series . . 

7000 Series 

Modular Instruments . 
Modular Instruments . 



Spectrum Analyzers . . . . 

TDR 

Tracking Generators . . . , 
Universal Counter/Timers 



Modular Instruments . 
Modular Instruments . 
Modular Instruments . 

7000 Series 

Modular Instruments . 
Modular Instruments . 
Modular Instruments . 
Modular Instruments . 

7000 Series 

7000 Series 

7000, 5000 Series . . . 
11000, 7000, 5000 

Series 

7000 Series 

7000 Series 



. 7000 Series 

Modular Instruments. 



Polarized Viewers 

Portable Products 

Data Communication Analyzers 

Fiber Optic Cable Testers 

Logic Analyzers 

Metallic Cable Testers 

Oscilloscopes 

w/Counter/Timer/Trigger 



159,193, 
220.241 
96 
495 
502 
135.517 
421 
555 

178 
385 
406 
414 
359 
301 
295,297 
301,307 
290,311 
402 

281.290.311 
298 
377 
285,402 
159,188 
378 
286,312 
311 

294,296,312 

279,287,306 
311 
280,309 
288 
414 
376,394 
403 

409 
409 
409 
260 
377 
394 
394 
408 
301 
303-305 
273,292 

278,286,309 
124 
301 
134 
298 
379 

557 

70 
68 
317 
67 

105,218 
159,175 



Oscilloscope Power Supply 

Spectrum Analyzer 2750. 490 Series . . . . 

Power Divider, GR and SMA 

(3mm) 

Power Supplies 

to 20 V Variable Modular Instruments . 

Accessory 

Battery 

for Plug-In Units Modular Instruments . 

Portable Oscilloscope 

Programmable Modular Instruments . 

Prescaler, Digital Modular Instruments . 

Probes 

Accessories 

Active 

Adapters 

Amplifiers, Current Modular Instruments . 

Chart. Recommended 

Counter 

Current 

Data Acquisition 

Differential 

Digital Pfiotometer/Radiometer 

Environmental 

FET and 50 Ohm 

Ground Leads 

Grounding Adaptors 

High Current 

High Voltage 

Logic 

Modular 

Micro 

Optical-to-Electrical Converter 

Pattern Generator 

Recommendations 

RF 



Sampling 

Temperature 

Tips 

Voltage 

Word Recognizer 

Programmable Instrumentation 
(see GPIB Products) 

Protective Covers 

Pulse Generator Heads 



7000 Series 

Modular Instruments . 



Prototype Troubleshooting 



Rack Adapters 

Rackmount Model Instrument 
Carts 

Rackmount Oscilloscopes 



7000, 5000 Series . 



Portables . 



Ramp Generators 

Raster Scan Display Units . . 

Rasterizer 

Rate/Ramp Generators . . 
Readout Oscilloscopes, CRT 



Modular Instruments . 
. Modular Instruments 



315.316 
112,114 

554 

409 
532 
316 
409 
315.316 
409 
382 

546 
531 
554 
538 
521 
536 
538 
355-358 
282.518 
495 
521.537 
521.531 
554 
554 
540 
521,534 
355-358 
521-523 
519 
69,489 
355 
521,522 
537 
525 
521,525 
545 
521 
355-358 



557 
303,305 

412 
193,241 

556 

549 

199,257 
212,273 
153,175, 
178.218 
403,419 
394 
60 
56 
394 



. Modular Instruments . . . 

.11000, 7000, 5000 

Series 193,199,212 

Portables 153 
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TdL^ FUNCTIONAL 
I L.r\ INDEX 



Readout Oscilloscopes, Digital 



Receivers, Optical/Electrical . 
Reference Information 

Information Display Solutions . . 
General Purpose Interface Bus . 
f>i1odular and Integrated 

Oscilloscopes 

Oscilloscope Specifications . . . . 
Reflectometer Cable Testing, 

Time Domain 

RF Probe 

Ruggedlzed Oscilloscopes . . 



11000, 7000, 5000 

Series 

Portables 



.(GPIB) . 



. Portables . 



Safety (Isolators) 

Sampling 

Accessories 7000 Series 

Decision Tree 

Plug-In Units 

Delayed Sweep 7000 Series 

Heads 7000 Series 

Probes 

Scanner, Programmable/Low 

Level Modular Instruments , . . 

Semiconductor 

Automatic Test Equipment LT 1000 

Measurement Packages 
Curve Tracers 

Service Maintenance Contracts 

Service Training 

Sales/Service Offices 

Servicing Aids, Digital 

Single Time Bases 7000 Series 

Sideband Analyzers, Television 

Signal Conditioners 

Signal Generators 

(See Generator, Signal) 

Signal PIckoft 

Signal Processing and 
Display Software 

Signal Analyzer 

Signal Routing instruments 

Signal, TV Correctors 

Single Trace Amplifiers 11000, 7000, 5000 

Series 

SMA (3mm) Accessories 

Socket Adapters 

Software 

GRASP 

GURU II 

IBM PC Utility 

Life Cycle 

Tek EZ Test 

TekMAP Applications Programs. 

TDR/Sampler 

LANDS I 

Spectrum Analyzers 

Accessories 

Digital Storage 7000 Series 

Laboratory 2750 Series 

Plug-In 7000 Series 

Portable 

Programmable 2750, 490P Series 

Software 

Waveguide tVlixers 



241,257273 
218 
289,491 

46 

23 

143 
143-151 

68 
537 
184 

542 

300 
300 

301 
303 
518 

417 

472 
486 

359 
558 
564 
568-571 
402 
292,295 
134 
413 



547 



96 
423 
91 

278,286,309 
544 
370 

126 
464 

469 

92 
462 
467 

330 

135 
124 
110 
124 
96,114 
104-113,114 
126 
133 



Sweep Generator, Audio Modular Instruments . . 

Swept Frequency Systems 

Sync Generators, Television 

Synchronizers 

System Support 

Acquisition/Processing MP Package 

Custom Test 

Data Acquisition 

Desktop Controller-Based 

Digitizing Camera 

Graphic 

Graphic Presentation 

Programmable Audio Test Modular Instruments . . 

Software 

Swept Frequency 

Technical Data Analysis 

Test and Measurement Modular Instruments . . 

Digitizers 

TV Waveform Measurement Portables 154, 

TekSPANS Software 

VLSI 



376 
134 
77 
81 

437,470 
448,486 
470-487 
486 
486 
453 
46 
58 
418 
126,330 
458-469 
134 
35 
371 
442-457 
218,220 
126 
472 



462 
467 



Tek EZ Test Software 

Tek MAP Software 

Telecommunications Test Equip 

(see Communications Test Equip) 
Television Products (see full 
description in Television Catalog) 

Technical Assistance Service 35 

Audio Synchronizer 81 

Automatic Video Correctors 91 

Color Picture Monitor 60 

Demodulators 91 

Sideband Adapter 134 

Signal Correctors 91 

Sync Generators 79 

Synchronizers 80 

Test Signal Generators 79,80,82 

Vectorscopes 88 

VITS Inserters 79,144 

Waveform Monitors 88 

WaveformA/ector Monitors 88 

X-Y Monitor 60 

Temperature Measurements 

Probe 537 

Terminals, Color Graphics 4000 Series 54 

Terminals, Graphic Computer 54 

Terminations, BNC, GR, 

SMA (2 mm) 546 

Test and Measurement Systems Digitizers, MP Packages 442,470 

Modular Instruments ... 371 

Test and Measurement 

Software 458 

Test Signal Generators 80,82,91 

Test Station, Incoming 

Inspection MP Packages 486 

Test Systems 

Automatic 472 

Programmable Audio Modular Instruments . . . 377 

VLSI 472 
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TEK 



FUNCTIONAL 
INDEX 



Testers 

Digital 

Fiber Optic Cable 

Metallic Cable 

Thermal Readout 
Three-Dimensional Displays 
Time Bases 

Delaying 7000. 5000 Series 



Modular Instruments . 
4120 Series 



Digitizer 7000 5000 Series . . 

Dual (Mixed Sweep) 7000, 5000 Series . . . 

Single 7000, 5000 Series . . . 

Time Domain Reflectometer, 

Cable Testing 

Time Interval Counters 11300, 7000 Series . 

Modular Instruments . 

Time Mark Generator Modular Instruments . 

Tips, Probe 

Trace Recording Cameras 

Thicking Generators 

IValnlng 

TValning Tapes/Labs 

Thinsformers, High Current 

Thinslstor Curve Tracers 

TVanslent Digitizer 

Transmitters, Electrical/Optical 

Tt^vel Line (Impact resistant) 
Package for 2200 Series 

Oscilloscopes 

Triangle Generators Modular Instruments . 

U 



Universal Counter/Timers 



. 11300, 7000 Series . . 
Modular Instruments . 



70 
68 
69 
385 
47 

295,297 
301,307 
286,295 
294,312 
297,312 

68 

195,298 
378 
407 
544 
509 
134 

140,558 
140 
539 
359 
442 
489 



179 
401 

195,298 
378 



Waveform/Vector Monitors 
Waveguide Mixers 
Window Managed Display 
Windowing 
Word Recognizer 
Word Recognizer Probe 

Workshops 

Workstation Furniture ... 
Workstations 

Writing Speed Enhancers, 
Camera 



. Portables . 



X 

X-Y Monitors 



84.87 
133 
47 
47 
159 
355 
137 
18 
46 

509 



60 



Vector Network Analyzer 

Vectorscopes 1400, 500 Series . . . . 

Video Products 

Hard Copy Units 

Interface Kit 

Monitor, Raster Scan 

Viewing Hoods and 

Accessories 

VITS Inserters 1900 Series 

VLSI Test Systems 

Voltage Probes 

Voltmeter, AC RMS Digital Modular Instruments . 

Portables 

Vibration Analyzer 



W 

Warranty Programs 

Warranty Summaries 

Waveform Digitizer Amplifier . . 7000, 5000 Series . . . . 
Waveform Digitizer, 

Programmable 

Waveform Digitizing 

Instruments 

Waveform Measurement Pkgs 

Waveform Monitors 1700, 1400 Series . . . . 

Waveform Processing 

Oscilloscopes 7000 Series, Digitizers 

Waveform Analyzer 



96 
80 

56,501 
81 
60 

556 
80 
472 
522 
385 
178 
96 

566 
566 
260 

442 

474 
474 
146 

372, 
84 
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T[ZL/ SOFTWARE 
I L.r\ REFERENCE 



SOFTWARE REFERENCE 



Taktronix provides a host of software 
packages to meet your needs. 

The following pages provide a quick 
reference to match software and worksta- 
tions, terminals, or instruments to your 
needs. 

Workstation and terminal software is on 
page 15. 

Communications Test and Measurement 
Instrument software is on pages 16-17. 

HOW TO USE THE CHART: 

By Software Package 

Find the software package in the list on 
the left side of the chart. Follow acro.ss 
the row for the products supported, 
features provided, and languages 
supported. 

By Workstation, Terminal, or Instrument 

Find your product in the list at the top 
of the chart. Follow down the column to 
identify packages which support your 
product. Other workstations, terminals, 
or instruments supported by a particular 
software package, features provided, and 
languages supported are given in the row 
for each software package. 



By Printer Support 

Follow down the column for the printer 
to identify packages that support your 
product. Other products and features 
supported by a particular software 
package are given in the row for each 
software package. 

By Features Provided 

Follow down the column for the feature 
of interest to identify packages with this 
feature. Workstations, terminals, or in- 
.struments supported, other features, and 
languages supported are given in the row 
for this software package. 

By Language Supported 

Follow down the column for the program- 
ming language to identify packages that 
support this language. Workstations, ter- 
minals, or instruments supported, 
features provided, and other languages 
supported are given in the row for this 
software package. 
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TCTL/ SOFTWARE 
Llr\ REFERENCE 



INFORMATION DISPLAY Workstation/Terminal Printer 

Support Support 



•■ 

. t . 

J t - 
Li 

Software Package 


1 
s 

o 

M 
M 


1 
f 

O 
<N 


4310 Woffcstatlon 


4200 liKinlfMlt 


VAX, 

MIcroVAX, 
IBM 


o 

an 
« 


4695 




1 
in 


CX4S10A 




UT«k'" 


• 


a 


• 


















C Programming Language 


• 


a 


• 


















X Window System 


• 


a 


• 


















Small Tklk 80 






• 


















Tek Common LISP 






• 


















Piologu* 






• 


















Plot 10' 








• 


• 














TekniCAO 


• 


a 


• 


• 


• 








• 


a 




STI 


• 


• 


• 


• 


• 










a 




001 








• 
















QKS 


• 


a 


* 


* 










a 


a 




lOL 


a 


a 


• 


• 


• 










a 




CADOPORT 


• 


a 


• 




• 














TaknICAP 


a 


a 


• 




• 














TakPLOr 


a 


a 
















a 




GSI 




















a 




TeknILink 








a 
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TCIL^ TEST AND MEASUREMENT 
I Lir\ SOFTWARE 



COMMUNICATIONS, ' 
TEST AND MEASUREMENT Instruments Supported 



Software Package 


2220/21/30 DSO— GPIB 


n 

CM 

A 
c 

1 

o 
<n 
a 
o 
C 

i 

M 
N 
M 


o 

W 

o 

o 

3 

s 

M 


244SA/B/65A/B/67B Scope 


336/A DSO 


370 Pgm. Curve Ttacer 


371 Hlgt>.Power Pgm. Curve TVacer 


390AD Waveform Digitizer 


468 DSO 


490P-/2750P-Series Pgm. Spectrum Analyzers 


5223 DSO 


7D20 Programmable Digitizer 


7250 Tfanslent Digitizer 


76120 Pgm. Waveform Digitizer 




7912 AO/HB Pgm. DlgHlzer 


11301/A/302/A Pgm. Analog Scope 


n iai'4a2 Pgm. Digitizing Scope 


AA 5001/SG 5010 Pgm. Analyzei/Osclllator 


CG 5001 Pgm. Scope Cai. Gen. 


OCS01/MUX Digital Camera System 


Ml 5010 Pgm. Multlfunc interface 


RTD 710/A OlglUzer 


TM 5000 Pgm. Test Instr. 


TSI 8150 Test System Interface 


InstrumenU From Otfwr Vendora 


EZ-TEST PC 
S45F030 


• 




















































GURU II 
S3FG100/110 


• 




















































QPIB Interface Software 

S3FG120/121/122 






















































Signal Processing A Display (SPO) Software 
S3FG130 


• 


• 


a 
















a 


a 






a 


a 




a 










a 








ASYST Vsr 2.0 
S42P301 






















































Digitizer Drlvere tor ASYST 
S42P302 


• 




a 


















a 


a 




a 


a 














a 








7854 Communications and Control Software 
S42P101 






























a 
























7D20 Time and Amplitude Software 
S42P201 
























a 






























7854 Time and Amplitude Software 
S42P202 






























a 
























11400 Utility Softmre 
S47Pia2 




































a 


















11300 Utility Software 
S47P103 


































a 




















11400 Driver for ASYST 
S47P303 




































a 


















EMI Prequallflcatlon Software 
S26EM00 




















a 


































General RF Applications Software (GRASP) 
S26RF00 




















a 


































Remote Site Monitoring Software (RSM) 
S26RM0a/ai 




















a 


































EZTEK 2400 
S38A101 






a 


a 
































a 




a 




a 






370 Utility Software 
S48P104 












a 










































370 Device Test Software 
S48P401 












a 










































2220/2221/2230 Instrument Utilities 
S49Z201 




• 


















































2220/2230 Instrument Utilities 
S49Z202 


• 




















































2220/2221/2230 Instrument Utilities 
S49Z203 


• 




















































DCS Menu Software 

(Available only witli DCS01 or MUX System) 








a 
























a 


a 








a 










a 


DCS01 Functional Library 
SSSDC01 








a 


























a 








a 










a 


OCS/GPIB Driver for 2467 
S58DC02 








a 


































a 










a 


DCS/QPIB Driver lor 11302 
SS8DC04 


































a 








a 










a 


24X5/2467/IBM PC Tutorial 
S49Z204 








a 














































RTD 710 Digitizer 
S4SO010 














































a 
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~rri L/ TEST AND MEASUREMENT 
I Cl\ SOFTWARE 



COMMUNICATIONS, Programming 
TEST AND MEASUREMENT Printer Support Features Language Support 



> 

Software Package 


■1 EPSON 


s 

5 
i 


46930 


4695 


469« 












Front Panel Control 


GPIB Communication 


RS-232 Communication 


Pulse Parameters 


Waveform Analysis 


Extended GRapliIca 


Test Prt>cedure Generator 


Test Program Qeneretor 


Data Logglrtg 


ADIF Format 


Interpretive BASIC 


IBM BASIC Compiler 


Microsoft QuickBASIC 


C Language 


Boriand TUrljo Pascal 


Fortrsn 


EZ-TEST PC 
S45F030 


• 




















• 


• 




• 




• 


• 


• 


• 








• 








QURU II 
S3FG1 00/110 


• 




















• 


• 




• 






• 




• 


• 


• 


• 


• 








GPIB tntsrficc Sottwira 

S3FQ1 20/121/1 22 
























• 


















• 


• 


• 


• 






Signal ProceMing & Display (SPD) Softwars 
S3FQ130 


• 


• 


• 


• 


• 














• 


• 


• 


• 


• 






• 


• 






• 


• 






ASYST Vtl 2.0 
S42P301 


• 




































• 
















Digitizer Drtveim for ASYST 
S42P302 


• 




















• 


• 




• 


• 


• 






















7854 Communlcattons and Control Software 
S42P101 


• 






















• 




















• 










7D20 Time and Amplitude Software 
S42P201 


• 




















• 


• 




• 


• 


• 






















7854 Time and Amplitude Software 
S42P202 


• 






















• 




• 


• 


• 






• 
















11400 Utility Software 
S47P102 


• 


• 


































• 








• 








11300 Utility Software 
S47P103 


• 




































• 








• 








11400 Driver for ASYST 
S47P303 


• 




































• 
















EIMI PrequalKlcatlon Software 
S26EM00 


• 






















• 














• 






• 










General RF Applications Software (GRASP) 
S26RF0O 


• 




















• 


• 






• 








• 




• 


• 










Remote Site Monitoring Software (RSM) 
S26RM00/01 


• 




















• 


• 






• 








• 




• 












EZ-TEK 2400 
S38A101 






















• 


• 




• 






• 




















307 Utility Software 
S48P104 






















• 


• 








• 


• 












• 








370 Device Test Software 
S48P401 






















• 


• 








• 






















2220/2221/2230 Instrument Utilities 
S4»Z201 


























• 






• 










• 




• 








2220/2230 Instrument Utilities 
S4eZ202 


















































• 




2220/2221/2230 Instrument Utilities 
S49Z203 
























• 








• 










• 




• 








DCS Menu Software 

(Available only witl) OCS01 or MUX System) 


• 


• 
























• 




• 


• 




• 


• 














DCS01 Functional Library 
SS8DC01 














































• 


• 


• 


• 


OCS/GPIB Driver for 2467 
SS8DC02 


• 


• 


















• 


• 




• 






• 




• 
















DCS/QPIB Driver tor 11302 
S59DC04 


• 


• 


















• 


• 




• 






• 




• 
















24X5/2467/IBM PC Tutorial 
S49Z2a4 
























• 






• 












• 








• 




RTD 710/A Digitizer 
S45D010 


• 


• 




• 


• 












• 


• 




• 


• 


• 




• 


• 


• 
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ANTHRO® 



TECHNOLOGY 
FURNITURE 




AnthroArm® PC 

• Holds up to 30 and 60 lbs. 

• Easily Adjusts Up and Down 

• Safely Tilts and Swivels 

• Simple to Clamp on 

The AnthroArm PC frees your work 
space. It lifts your monitor screen up off 
your desk and keeps it within easy reach. 
Move it up, down, and swivel it around 
so you're perfectly comfortable. 

The AnthroArm PC positions your 
monitor exactly where you want it: 

• Raise your screen 7% to 12 inches 
above your desk for eye level 
viewing. 

• Swing the AnthroArm 360 degrees 
and easily tilt your screen ± 10 
degrees so it is at the best angle for 
viewing. 

• Extend the AnthroArm 16'/fe inches 
to bring it near you, or retract the 
arm to move it out of the way. 

The AnthroArm clamps onto any surface 
from 1 — 2 inches thick and 2 inches deep 
simply by turning a knob. A desk clamp 
for surfaces without a lip will also be 
available. 

Made of 16-gauge steel tube and glass fill- 
ed polycarbonate plastic, the Arm moves 
up and down with an easy-to-tum hand 
crank. The AnthroArm has a 13 x 13 inch 
platform made of laminated high densi- 
ty fiber board with molded non-skid 
polyurethane foam skin. The platform is 
also available with a 17 x 17 inch platform. 
The arm has a durable baked-on liquid 
platinum gray finish. 

For more information on the AnthroArm 
PC call: 

Outside Oregon:l-800-325-3841 
In Oregon: (503) 241-7113 



ANTHRO® 

Ttechnology Furniture* 
3221 N.W. Yeon St. 
Portland, OR 97210 
Tfelex 940103 
FAX 503-241-1619 




AnthrcArm PC keyboard holder optional. ArUhraArm also available with 17x17" platform. 



Tlw AnthroArm PC extends or retracts/or con- 
veri ierU use. 




Ttit' AiUiinjAiiii PC niDivs up or down with the 
simple turn of a handle. 
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AKTUJDO® TECHNOLOGY 
r\ N I MnV_y FURNITURE 




AnthroArm GT is also available witli 13x13 inch platform. 



AnthroArm^ GT 

• Holds up to 200 lbs. 

• Rotates 360° 

• Cast Aluminum Construction 

• Five Vfear Warranty 

The AnthroArm GT is the space saving 
armature designed to hold substantial 
loads— up to 200 lbs. Float your heavy 19 
inch terminal above your workspace and 
have plenty of room to spread out 
underneath. 

Now you can easily move your terminal 
around. Push the AnthroArm back to 
store your monitor out of the way. Pull 
it towards you for l)etter viewing. Swivel 
it 360° to get rid of screen glare or to 
share with others. Move it exactly where 
you want it. 

Choose between three different models, 
depending on the reach you want (how 
much depth you have on your work sur- 
face) and how much flexibility you want 
the arm to have. 

The AnthroArm is also available for OEM 
applications. The arms, mounting plates 
and platform can be ordered separately 
or in different combinations for specific 
use. 

The AnthroArm GT. The only arm strong 
enough to give you back your workspace. 

CHARACTERISTICS 

• Arm, base plate and mounting plate are 
thick- wall aviation grade casted aluminum, 
hardened to T6. The parts have a baked-on 
liquid smoke tan finish. 

• The main pivots are 1 inch ID brass bushings. 
Other pivots are oil light brass bushings. 

• The AnthroArm's 17 xl7 inch platform is 
made of laminated high density fiber board 
with molded non-skid polyurethane foam 
skin. 

• Two stacking lugs ( "/j inch each) are includ- 
ed for height a(^ustment. 

For more information on AnthroArm GT 
call: 

Outside Oregon: 1-800-325-3841 

In Oregon: (503) 241-7113 



ANTHRO* 

Tfechnology Furniture® 
3221 N.W. Yeon St. 
Portland, OR 97210 
Tfelex 940103 
FAX 503-241-1619 




The AnUiruArm clears your work surface so 
you have more space 




With the AnthroArm, you can share equip- 
ment between stations. 



AnthroArm GT ~f~ f] 
18 Inch 6" 
Single Arm. 15 24 cm 
Order 550-SA j 



37 cm 16.5 cm I 



AnthroArm GT fl [ 

12 Inch 6' 
Single Arm. 1524 cm 
Order 551-SA J_ 




iRKiV,,, '905 cm 
1197 cm I 



22 V2" 
57.15 cm 



12' 



_ 21 '/2" 

54.61 cm" 



AnthroArm GT ~f [ft 30 48cm 

Compound 6" 

Arm. 15,24 cm 

Order 550-CA _i_ 




4V2" 
6" _»iii.43 cm 



u_ D _»111.43 

,-„ It5.24 cml jL 
lb ^ 

45.72 cm 



T T T 

I 8 " „ 9V2" 

'Vz" 5,-0%^ 24.13 cm 

ftc 2159 cm I 

05 cm I 

ill 



_ 28 V2" _ 
7239 cm 
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AnthroBench^" 

• Space saving arm 

• Generous cord management 

• Spacious 60" x36" surface 

• Adjusts in tieight from 25''-30'' 

The AnthroBench is the heavy-duty 
workbench that stands up to your rig- 
orous daily routine. The AnthroBench is 
strong enough to hold 600 lbs. , with a 12 
inch arm that easily lifts and moves your 
graphic terminal over your worksurface. 

You can mount the Arm at either end of 
the AnthroBench depending on your ap- 
plication. You can add additional arms if 
you have more than one terminal. Swivel 
the arm 360 degrees. Put your terminal 
exactly where you want it. 

Running the length of the surface is a 
cord management track with a generous 
capacity for cables, cords, and power 
strips. You can run your cords in 
anywhere along the track, and keep them 
out of your way in the 2 '. 5 " w. x 3 '. 75 " d . 
channel. 

The AnthroBench adjusts in height from 
25 to 30 inches. Use the manual telescopic 
action in the legs to lift or lower the sur- 
face to your desired height. 

The AnthroBench. Make your space fit 
your workstyle. 



CHARACTERISTICS 

• Made in U.S.A. 

• Base and track are smoke tan color. Surface 
is platinum gray. 

• The cross beams, supports, and base are 
aluminum extrusion and steel with durable 
baked on finish. 

• The legs are 3x6 inch aluminum extrusion 
with powder coated finish. 

• The connecting joints are cast aluminum. 

• The work surface is honeycomb structure 
covered with high pressure laminate with 
rolled edges. 

• The AnthroArm is cast aluminum mounted 
on a steel post. 

• The AnthroArm 's 17x17 inch platform is 
made of laminated high-density fiber board 
with molded non-skid polyurethane foam 
skin. 

• Patents pending. 

For more information on the Anthro- 
Bench call: 

Outside Oregon: 1-800-325-3841 

In Oregon: (503) 241-7113 



ANTHRO* 

Tfechnology Furniture* 
3221 N.W. Yeon St. 
Portland, OR 97210 
Tfelex 940103 
FAX 503-241-1619 




Vw AnthroBench comes sinndard irilh a IJ inrli arm that supports 200 lbs. 




Vic A nth roBcnch family includes the A nth roBeiu h PrinterSta nd a iid other opt ions which will 
be available soon. 
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AnthroCart 



® 



The Original AnthroCart. Mobile. Incredibly strong. So many ways to solve your space and 
equipment problems. Choose different sizes. Move shelves around. Add space saving options. 
AnthroCart. Well-designed technology furniture. 




(Original A)illnyi('(irl iiith sidecar option for Original AnthroCart with Printer Basket op- Original AntyhroCart with Extension Shelf 
lair/)' prinlrrs. Hon for small printers. Kit for more she^f space. 




KingSize AnthroCart with Anthro PrinterCart. 



KingSize AnthroCart vnth SideRack option for vertical CPU's. 




ANTHRO* 

Tbchnology Furniture® 
3221 N.W. Yeon St. 
Portland, OR 97210 
Tfelex 940103 

FAX 503-241-1619 

For more information on the AnthroCart call: 
Outside Oregon. 1-800-325-3841 

In Oregon: (503) 241-7113 



KingSize AnthroCart with Extension Shelf Kit option. 
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Tektronix Systems Experience 

Long before publication of IEEE Standard 
488-1975, Ttektronix had entered the 
measurement systems business with the 
development premises of system flexibih- 
ty, automation, and standarization firmly 
in place. 

System flexibility through modular design 
goes back to the introduction of modular 
lab oscilloscopes, which utilized plug-in 
modules to provide a broad range of 
automated features and enhanced 
capabilities. With the introduction of the 
TM 500 family of instruments, modular 
flexibility was extended to a full line of 
test and measurement equipment. 

The measurement speed and capabilities 
of the Ttektronix automated oscilloscope 
and semiconductor test systems high- 
lighted the benefits of measurement 
automation. The obvious next step was 
to combine automation and modularity— 
an interfacing standard was needed. But 
what standard? 

A Leading Supplier 

Tfektronix recognized the benefits of the 
proposed IEEE 488 Standard. By the time 
it became reality, Ttek had already in- 
tegrated GPIB compatibility into product 
planning and engineering. As a result, 
Tfektronix is now a leading supplier of a 
full line of GPIB system components— a 
supplier that puts more than a decade of 
systems planning, design, and implemen- 
tation into each product. 

GPIB systems come in many sizes, from 
small PC-based systems (such as the PEP 
family) to larger minicomputer-based 
systems. Effective test and measurement 
systems utilize specialized instrument 
control and signal processing software. 
Examples such as Tfek EX-BUS, SPD, or 
Tfek GPIB, along with smart, easy-to- 
program instruments and a variety of 
control hardware and software make 
tailoring an automated test system 
relatively easy and cost effective. 



GPIB compatible system components 
make it possible to realize the benefits of 
automated testing without paying the 
price of a unique system design effort for 
each new test configuration. With Tfek's 
TM 5000 family of GPIB compatible 
system components, complete test and 
measurement systems can be built by 
simply selecting the required off-the-shelf 
modular products, cabling them together, 
and adding the necessary software. 

More Than Modular Products 

But Tfektronix offers more than just 
modular products. . .Tfektronix has an 
entire staff of hardware, software, and 
systems specialists whose sole purpose is 
to provide total, integrated measurement 
systems solutions. 

Whether the application calls for a 
manual, in-circuit test system or a total- 
ly automated system requiring high- 
speed, multiple channel stimulus and 
data acquisition, Tek will design, 
manufacture, test, install, and support 
your total solution. 

While IEEE 488 initiaUy defined elec- 
trical, mechanical, and functional inter- 
face standards (see Tkbles 1 and 2), it did 
not specify the syntax or coding of device 
dependent messages that control the pro- 
grammable features of an instrument. As 
a result, some instruments will electrical- 
ly and mechanically interface, but will 
not communicate within another ven- 
dor's system without expensive custom- 
ized software drivers. 

Tektronix Standard Codes and Formats 

Tfektronix took the lead in solving this 
systems communication dilemma with 
the implementation of the Ttektronix 
Standard Codes and Formats for GPIB- 
compatible equipment. This set of stan- 
dards defines message coding in simple, 
unambiguous, English-like terms. Initial- 
ly designed for our own instruments, Tfek 
Standard Codes and Formats have served 
as the basis for industry-wide standards. 

Obviously, most users prefer the ease and 
safety of single vendor solutions, but get- 
ting the optimum price and performance 
for all test requirements from a single 
vendor is difficult. Consequently, many 
GPIB systems are quiltworks of in- 
struments from different vendors. . with 
the resulting software problems. 



Tfektronix solves this problem by pro- 
viding the best combination of products 
for your requirements, even if other ven- 
dors' instruments are needed. These solu- 
tions are available in a wide range of 
choices, from individual system in- 
struments to complete test and measure- 
ment systems. And Tfek will integrate all 
of the products with the combined 
knowledge of our systems experts to pro- 
vide you with a total system solution. 

VMEbus Extensions 

Moreover, Tfek has been instrumental in 
taking a long-term approach to solving 
the instrument compatibility problem 
through its contribution in establishing a 
new industry-wide standard: the VMEbus 
Extensions for Instruments— VXIbus 
Standard. The new VXIbus standard en- 
sures flexibility, multivendor selection 
and interoperability within the emerging 
generation of instruments on a card. The 
open architecture of the VXIbus will 
allow users to select instruments, inter- 
face cards, and computers from various 
manufacturers to develop the best card 
modular test systems for their needs. 
Both military and industrial users can 
look forward to the benefits of equipment 
downsizing, tighter time coordination be- 
tween instrument.s, and a wider variety 
of solutions from which to choose. 

Tfektronix, as one of the founding 
members of the consortium which 
developed the VXIbus standard, is at the 
leading edge of VXI technology and in- 
novation, offering its first VXI products 
this year. And, as with our GPIB in- 
strumentation, Tfek sells not just VXIbus 
products. . .but total systems solutions. 

As VXIbus technologies and products 
emerge and find their place in the 
market, GPIB-based systems will still 
have their niche. Moreover, as a result of 
standarization activities sponsored by 
Tfektronix and other vendors, GPIB-based 
systems can be easily integrated with VXI 
systems. 
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TABLE 1. INTERFACE FUNCTIONS 
DEFINED BY IEEE STANDARD 488.1-1987 



Function Description 

Source Synchronizes nnessage 

Handshake transmission 

(SH) 

Acceptor Synchronizes message 

Handshake reception 

(AH) 

Talker (T) Allows instrument to send data 

Listener (L) Allows instrument to receive 
data 

Service Requests service from 

Request controller 

(SR) 

Remote- Allows instrument to select be- 
Local tween GPIB interface & front- 

(RL) panel programming 

Parallel Allows up to eight instruments 

Poll to simultaneously return a 

(PP) status bit to the controller 

Device Clears communication channel 
Clear or puts instrument In known 
(DC) state 

Device Starts some basic operation of 

Trigger the instrument 

m 

Controller Sends device addresses and 
(C) other interface messages 



Going Beyond the Basics— Tek Standard 
Codes and Formats 

Tfek has recognized the need for addi- 
tional standardization in GPIB interfac- 
ing since the late 1970s and has applied 
rigid internal standards to the design of 
its GPIB interfaces which go above and 
beyond the requirements of IEEE 488. 
Our guiding document is known as 
Tfektronix Standard Codes and Formats. 
Tfek pioneered the concepts of human- 
readable code, forgiving listening, and 
standardized data types. Over the years, 
these features were copied and adapted 
by several other companies for their own 
products. Now a new standard has been 
completed-IEEE Std. 488.2-1987. This 
document combines the best features of 
Tfektronix Standard Codes and Fhrmats 
plus ideas from other companies. IEEE 
Std. 488.1-1978 was polished (but kept 
basically unchanged and backwards com- 
patible) and renamed 488.1-1987. These 
new standards-488.1-1987 and 488.2- 
1987— will further enhance compatibility 
for GPIB systems throughout the 
industry. 



As a market for 488.2 devices matures, 
Ttektronix will offer 488.2 compatibility 
on its new products, as appropriate. IEEE 
488.2 was carefully designed to work 
with a wide variety of existing GPIB pro- 
ducts. Instruments designed to the 
Tfektronix Standard Codes and Formats 
will fully function in systems that employ 
488.2 instruments. 

Tek Standard Codes and Formats Means 
Programming Ease 

IEEE Standard 488.1-1987 specifies the 
hardware interface and its basic func- 
tional protocol. It also specifies a set of 
codes called interface messages that con- 
trol interface functions. 488.1 leaves the 
remaining higher level protocols- 
messages that control the programmable 
features of the instrument— up to the in- 
strument manufacturer. 

Since the device-dependent messages are 
not specified by GPIB, instruments that 
conform only to the basic GPIB standard 
may use inconvenient or even incompat- 
ible message formats. 



GPIB SYSTEM COMPONENTS AND CONFIGURATIONS 



GPIB SYSTEM COMPONENTS 



Instrument 
A 

Control. I — 
Talk 
and Listen 




STAR CONFIGURATION 



Instruinent 
C 



Data Bus 
(8 signal lines) 



Instrument 
B 



Instrument 
A 

(Controller) 



-GPIB 



Instrument 
D 



Interface Management Bus 
(5 signal lines) 

Transfer Bus 
(3 signal lines) 



DiO 1 
DIO 2 
3IO 3 
010 * 
DIO S 

r>JO 6 

■MO 7 
I'lO 6 

IFC - Inteftacs Cle«r 
ATN ■ A»«ntion 
SRO Servict Requesi 
REN ' B«moie Enat>l» 
' i?l - Em or tder^lify 

- Data valid 
'jOFD ■ Ht» R«adv to' Dat* 
NDAC - Uo\ Data Accepted 



LINEAR CONFIGURATION 



-GPIB 



Instrument 
A 

(Controller) 



Instrument 
B 



Instrument 
C 



Instrument 
D 
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The situation is analogous to an interna- 
tional telephone system— the hardware 
link is well defined, but unless both par- 
ties speak the same language, effective 
communication is not possible. That's 
why Tbktronix developed a codes and for- 
mats standard in 1979, and why these 
same principles have been incorporated 
into the new 488.2 standard. 

The benefits of the standards are 
numerous. Because of a natural English- 
like structure, instrument control com- 
mands and messages are easy to use. The 
result is a GPIB implementation that is 
specifically designed to overcome the pro- 
gramming rigidity and cumbersome pro- 
cedures of other GPIB systems. 

Both standards address the needs of users 
to develop test and measurement systems 
quickly and easily. The spirit of these 
standards is to provide message coding 
that is: 

• Simple and unambiguous 

• Uses commands common to other 
similar devices 

• Uses simple and easy-to-remember 
mnemonics 

ASCII Data Standard 

Because most controllers accept ASCII 
data directly, Tbktronix GPIB instrument 
commands are coded in ASCII. This pro- 
cedure eliminates the need for error- 
prone data conversions or byte-by-byte 
encoding. For example, to set the center 
frequency of the 492BP Spectrum 
Analyzer to 1.75 MHz, the command is 
simply written FREQ 1.75 MHz— no more 
calculated percentages of full-scale or 
BCD equivalents. Settings for Tfektronix 
GPIB instruments are sent as ASCII data 
in human-readable form. 

Flexible Formats 

Many minor format items that are ag- 
gravations in other systems are covered 
by Tfektronix Standard Codes and For- 
mats. For example, Tektronix GPIB in- 
struments accept negative zeros and 
leading and trailing spaces; they also 
overlook inconsistent use of upper- and 
lower-case letters. Because truncated 
numbers can drastically affect meas- 
urements, Tfektronix GPIB instruments 
round off rather than truncate: for exam- 
ple, a value of 2.49 becomes 2.5 rather 
than 2.4. In short, the built-in intelligence 
is used to make intelligent decisions. That 
makes your programming job much less 
rigid and much easier 



Common Messages 

Tb make your job even easier, Tfektronix 
Standard Codes and Formats also 
specifies messages that are to be common 
to all Tektronix programmable in- 
struments. For example, you can program 
your system to learn the current settings 
of any Tfektronix GPIB instrument by sen- 
ding the instrument the SET? message. 
Any GPIB-compatible instrument from 
Tfektronix— whether it is a waveform 
digitizer, a programmable power supply, 
or a function generator— interprets SET? 
the same way. The instrument firmware 
assembles the instrument's settings into 
a human-readable message to be sent 
over the bus to the controlling software. 
If you know how to operate a function 
generator, then you already know how to 
read a settings message from a Tfektronix 
GPIB-compatible function generator 

Language Support 

While BASIC remains the most estab- 
lished programming language used for in- 
strument control, C and Pascal are grow- 
ing rapidly in acceptance. Open systems 
that allow the user to choose either C, 
BASIC, or Pascal give programmers a 
choice of their preferred language 
without having to learn a new language 
ju.st for instrument control. 



Software — A Key Factor 

Software is more than an essential sj^tem 
ingredient; it gives the system its 
characteristics: 

• Measurements performed 

• Data analysis, data logging, and 
reporting 

• Operator access and interface 
Software gives the system the personali- 
ty its users see. Most systems involve two 
levels of software: 

• The operating system software 

• Applications software that the user 
applies to a particular measurement 
or task. 

The operating system software provides 
basic functions such as file and directory 
access. Many operating system functions 
can also be accessed by applications. This 
enables the applications software to easi- 
ly perform tasks for measurements 
without re-inventing features found in 
the operating system. The operating 
system provides a layer of functions and 
a system environment that may also give 
access to a wide variety of software pro- 
ducts; MS-DOS is the prevalent operating 
system used in Tfest and Measurement 
applications. 



Common Commands and Queries 




BUS 



Device-Specific Messages 



Syntax and Data Structures 



Remote INTFC Messages 




-System Component x- 



-Syslem Component y- 



Specified i 
by I 
Device | 
Designer i 



Codes 

and 
Formats 
Standard 



I 



IEEE 48ai 
Standard 



Codes 

and 
Formats 
Standard 



Specified 
by 
Device 
Designer 



Functional layers in GPIB systems. 
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GPIB ADDRESS 



LFOR £01 




Each GPIB huitramerU ur peripfufral, called 
a device, must be assigned a deferent system 
address. You can do so by simply setting 
switches, usually located on the back panel of 
the device 

Dedicated controllers have their own 
languages, such as BASIC or C. Open 
system controllers like the Tfektronix PEP 
301 host a variety of languages to choose 
from, such as BASIC, C, or Pascal. 
Languages provide the context through 
which users express control of in- 
struments, data storage and analysis. 

Controllers and Software to Match Your 
Needs 

Tfektronix offers controller-software pack- 
ages to meet varying GPIB system needs. 

The PEP family of Instrument Controllers 
are complete GPIB controller packages 
based on the Intel 80386 microprocessor. 
GURU II software and a GPIB interface 
card are standard. 

Software Packages 

• GURU n software, an interface package 
for the IBM PC (or IBM-compatible PC), 
uses National's GPIB card. TTiis package 
contains a TEST PROGRAM GENERA- 
TOR, programming examples, and an 
excellent manual to help the novice 
user get started or the familiar user be 
more productive. 

• The TfekMAP (Tfektronix Measurement 
Applications Programs) library of soft- 
ware products supports the Tfektronix 
7000 Series GPIB-programmable digi- 
tizers and extends the capabilities of 
these digitizers by integrating them 
with Tfektronix controllers, IBM per- 
sonal computers, or HP Series 200 
technical computers. 

• EZ-TEST PC is a test program generator 
that automates generating GPIB test 
and measurement software. Automatic 
code generation often cuts develop- 
ment time by 60 to 80%. EZ-TEST PC 
works with Tfektronix and other 
manufacturer's instruments. Code 
generation is Microsoft QuickBASIC 
source files that the user can use as is, 
or optimize into standalone programs. 



• SPD (Signal Processing and Display) 
is both a library of 196 functions and 
an application level program. From the 
menu application, the user can perform 
FFT, IFT, windowing, graphical display, 
and plotting on a variety of hard-copy 
devices. Using the library level of SPD, 
users can develop their own applica- 
tions in compiled BASIC or C. 

• EZ-BUS is a software program 
developed for the PEP 301, PEP 303, 
and PEP 303R that adds instrument 
control functions to widely accepted 
compilers for Microsoft C, QuickC, or 
QuickBasic. EZ-BUS simplifies pro- 
gramming and enhances the program- 
mers' ability to handle service requests 
(SRQ). 

• TDMS— the Tfest Development Manage- 
ment System— is a set of tools and 
operating system extensions available 
only on the PEP 301, PEP 303, PEP 
303R. It provides word processing, ter- 
minal mode, graphics drawing, soft- 
ware revision control, and multi- 
tasking capability. TDMS allows the 
user to run more than one application 
at a time, and eases moving the results 
of one program to another. 

SPD Software 

Signal Processing and Display (SPD) Soft- 
ware supports 196 processing, analysis, 
and data-to-display functions using Tfek 
digitizers in coi\junction with an IBM PC, 
PC/XT, or PC/AT. Designed for scientific 
and engineering appUcations, this pack- 
age includes complete mathematical 
functions plus waveform data, I/O utili- 
ties, analysis, processing, and graphic dis- 
play functions. Access is via disk or GPIB 
port using popular waveform digitizers. 

GURU 11 Software 

GURU n is a simple but powerful package 
that provides control of GPIB (IEEE Stan- 
dard 488.1) electronic instruments from 
an IBM PC (or compatible). It offers the 
menu-driven Tfest Procedure Generator to 
speed appUcations programming. 

GURU II's Tfest Procedure Generator 
(TPG.BAS), written in BASIC, is a self- 
explanatory menu-driven program. It is 
the right tool for instrument system users 
who want fast results or who don't want 
to learn to program their system in 
BASIC. It allows you to generate a pro- 
gram that runs a specific test sequence— 
without writing a single line of code. You 
need to know only the details of the test 
to be performed and the equipment used. 



The TPG is most suited to nondigitizer ap- 
plications where testing of devices is re- 
quired using programmable power sup- 
plies, digital voltmeters, signal sources, 
and counters. 

For users who want to write their own ap- 
plication programs, GURU II provides 
SUBS.BAS, a set of canned subroutines. 

These subroutines perform functions 
common to many test and measurement 
applications, complementing the IBM PC 
compatible Microsoft BASICA language 
(an advanced form of BASIC). 

TekMAP Software 

The Tfektronix Measurement Application 
Programs (TfekMAP) library of software 
products supports the Tfektronix 7000 
Series GPIB programmable digitizers in 
automated engineering or research en- 
vironments. It extends the versatihty of 
Tfektronix digitizers by integrating them 
with Tfektronix controllers, IBM personal 
computers, or HP Series 200 technical 
computers. 

Basic communication utilities, accessible 
through friendly menu-driven user inter- 
faces, are available through Communica- 
tion and Control Utility Software. 

Extended measurement capabilities (such 
as automated pulse parameter analysis, 
fast Fourier transformation, and propaga- 
tion delay measurements) are provided by 
the Time and Amplitude Measurement 
Software products. 

Tektronix Support for Ybur GPIB System 

With GPIB products and systems from 
Tfektronix, you're not left on your own 
after the product is purchased. Tfektronix 
offers complete support and training for 
the operation and maintenance of its 
GPIB products and systems. 

Every product is shipped with a complete 
and comprehensive operating manual. In 
addition, a variety of training services are 
available. Training classes are available 
both at our home office and at selected 
sites around the world. 

As part of the long-term support for GPIB 
products and systems, Tfektronix offers a 
variety of application literature and 
support. 

HANDSHAKE is an applications news- 
letter published quarterly by Tfektronix 
that contains application and technical 
articles about instrumentation and instru- 
ment systems. 
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Tfektronix Instrument Group Customer 
Training offers operation and application 
training to help you get full value out of 
your instrumentation investment. Infor- 
mation is in the Customer Training Sec- 
tion. For further information, or to enroll, 
call us at 1-800-835-9433 ext. 430. In 
Oregon call collect 1-629-1017. 

TEKWARE and TAS Service Support 

The TfektronLx Instrumentation Software 
Library provides software and application 
information for Ttektronix programmable 
measurement instruments and systems. 
Two types of software are available: 

• Measurement Software 

• Instrument Utility Software 

The TEKWARE Instrumentation Software 
Library includes development tools for 
creating and modifying software as well 
as drivers, processing modules, display 
modules, and a variety of ready to use ap- 
plications software for general purpose 
control, measurement, and display. In ad- 
dition, Tek will provide the Ifechnical 
Assistance Service (TAS) support to write 
custom software, to generate test pro- 
cedures for your application, to train your 
staff, or to provide whatever level of 
technical service support that you need. 
See page 470. 

The Tfektronix Instrumentation Software 
Library catalog provides program 
abstracts and ordering information. 

Application notes and magazine article 
reprints are another source of informa- 
tion offered by Ttektronix. Our Sales Of- 
fices and Sales Representatives maintain 
a list of current literature and will be glad 
to supply you with items in your areas of 
interest. 

Warranties and service are part of the 
support you get from Tektronix. 
Ttektronix maintains a network of service 
centers for your maintenance needs at 
strategic locations throughout the world. 

For more information see Customer Ser- 
vices and Information Section of this 
catalog. 

Guide for Selecting GPIB Instruments 

When selecting GPIB instruments for a 
specific application, be sure to check 
several key specifications for suitability 
in the configuration. Make sure that: 

• The instrument can make the desired 
measurements 

• The interface functions are compatible 
with the proposed usage and with 
other instruments in the GPIB 
configuration 



You and your sales representative can use 
the following items as a checklist for 
selecting GPIB instruments: 

□ What is the application: Interactive 
measurement analysis or automated 
measurement? (Are all necessary in- 
strument functions remotely progrsim- 
mable, or will an operator be available 
to adjust settings?) 

□ Does the instrument's GPIB interface 
have the necessary set of functions im- 
plemented at the desired level? (For 
example, AHl is needed for any useful 
interaction and SHI is required for in- 
struments supplying measurements to 
the controller) 

□ Are diagnostics available to check out 
the instrument from the front panel or 
over the GPIB interface? 

□ Does the instrument use standard 
codes and formats conventions for ter- 
minators, numeric formats, and other 
software features? 

□ Can the instrument's front-panel set- 
ting be read from the controller and 
saved for later automated set up? 

□ Can the front panel be "locked out" 
via the GPIB? 

Tektronix Provides Systems Solutions 

As the explosion of micro-electronic 
technology has driven the evolution 
toward smaller, faster, more powerful, 
and more automated test and measure- 
ment systems, Ttektronix has remained at 
the leading edge of development, pro- 
viding a full range of products and ser- 
vices to ensure total system solutions to 
test and measurement problems. 

Once, Ttektronix provided only measure- 
ment equipment. Now, users also need 
completely automated and integrated 
test systems that are affordable, flexible, 
expandable, and simple to use. Whether 
the system requires modular TM 500 in- 
struments for a fully manual controlled 
application, fully automated Manufactur- 
ing Ttest Systems using TM 5000 Series in- 
struments controlled with the PEP 301 
system controller, specialized equipment 
for high speed multi-channel stimulation 
and acquisition, or VXIbus instrumenta- 
tion, Ttektronix can provide the solution. 

Furthermore, Ttek's systems are not just 
hardware packages. With each system, 
Ttek provides complete design services, a 
fully documented system proposal, 
manufacturing and integration, software 
development, on-site installation, 
maintenance and repair services, and 
technical support. For further informa- 
tion on complete measurement systems 
see the following catalog sections: 



Modular Equipment 

The TM SOOO TM 500 family of modular 
test and measurement instrumentation 
offers both manual and GPIB compatible 
equipment in a full line of compact, plug- 
in instruments that can function in- 
dividually or as part of an integrated 
computer-controlled network. For fur- 
ther information, see page 371. 

Manufacturing Test Systems 

Ttek's Manufacturing Test Systems Divi- 
sion specializes in providing automated 
test and measurement systems for in- 
dustry. Whether you need to monitor 
vibrations on a piece of heavy machinery, 
perform at-speed testing of critical mili- 
tary circuit boards, or functionally test 
thousands of boards on a fully automated 
bed-of-nails test system, this group can 
provide a solution. See page 476. 

Integrated Measurement Systems 

Measurement systems solutions requiring 
high-speed, multiple channel data ac- 
quisition, data logging, and diagnostic 
testing; time domain measurement 
systems; and automated test systems for 
low-run manufacturing environments, 
are the forte of Ttek's Integrated Measure- 
ment System Group. There's no applica- 
tion too fast or too complex for our uni- 
que systems solutions. See page 474. 

VXIbus Systems Instrument 

Ttektronix is at the forefront in the 
development of "instrument on a card" 
systems conforming to the new VXIbus 
standard. The short and well-matched 
propagation delays and tight time coor- 
dination possible within this controlled 
backplane structure promise users new, 
high levels of performance. For details 
about Ttek's newest approach to systems 
development see page 482. 

Customized Systems Products 

Selected products can be modified with 
off-the-shelf plug-ins, options, or other 
customized modifications to meet 
specialized requirements. 

Tektronix Systems Affiliates (TSA) 
Services 

Through the Ttektronix TSA program, Ttek 
secures the services of qualified system 
vendors who know your application best, 
working in cor\junction with Ttektronix to 
provide assured customer satisfaction and 
continuing support. 

Semiconductor Test Systems 

Ttektronix test systems have kept up with 
the ever increasing complexity and higher 
speed requirements of semiconductor 
testing. The LT-1000 offers a cost- 
performance breakthrough in the testing 
of high-speed, high pin-count, CMOS 
VLSI. See page 47L 
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ACCESSORIES 

Recommended GPIB Cables 

Part Number Description 

012-1015-00 0.5 meter, single shield 
012-0991-01 1 meter, double shield, low EMI 

012-0991-00 2 meters, double shield, low EMI 
012-0991-02 4 meters, double shield, low EMI 

GRAPHICS WORKSTATIONS 




4300 Graphics Workstation Support 

GPIB is supported as an option on the 
following: 

4330 3D Series 

4320 2D Series 

4319 2D X Window 

4301 Computer Module 

See page 47 for additional information. 



LABORATORY SPECTRUM 
ANALYZERS 




2756P 10 kHz to 325 GHz Programmable 
Spectrum Analyzer 

This benchtop analyzer combines 
laboratory performance with ease of use 
and advanced signal processing in- 
telligence. Full control of the front panel, 
waveform processing, and storage are ac- 
cessible via the standard GPIB. See page 
106 for additional information. 

2755AP 10 kHz to 325 GHz Program- 
mable Spectrum Analyzer 

The 2755AP laboratory performance 
spectrum analyzer offers built-in signal- 
processing intelligence. Marker in- 
telligence provides hands-off conve- 
nience for measuring the bandwidth of 
filters, amplifiers, and other networks. 
Menu-selectable signal processing pro- 
vides measurements at the touch of a but- 
ton. These features and many more are 
controllable via the standard GPIB for 
measurement repeatability. See page 108 
for additional information. 

2754P 50 kHz to 21 GHz Programmable 
Spectrum Analyzer 

This benchtop analyzer is fully program- 
mable via the GPIB for increased mea- 
surement speed and repeatability. It com- 
bines built-in signal processing in- 
telligence and marker intelligence for 
easy use. See page 110 for additional 
information. 

2753P 100 Hz to 1800 MHz Programmable 
Spectrum Analyzer 

The 2753P laboratory performance spec- 
trum analyzer features a built-in frequen- 



cy counter and macro recall menus. Ad- 
vanced intelligent markers and signal- 
proces.sing capabilities are controllable 
via the standard GPIB for measurement 
repeatability. See page 112 for additional 
information. 



PORTABLE SPECTRUM 
ANALYZERS 




4g4AP 10 kHz to 325 GHz Spectrum 
Analyzer 

The 494P provides lab precision measure- 
ment capability in hostile field en- 
vironments. Full control of the front 
panel, waveform processing, and storage 
are accessible via the standard GPIB. See 
page 116 for additional information. 

4g2BP 10 kHz to 325 GHz Programmable 
Spectrum Analyzer 

This portable spectrum analyzer offers 
built-in .signal-processing intelligence. 
Marker intelligence provides hands-off 
convenience for measuring the band- 
width of filters, amplifiers, and other net- 
works. Menu-selectable signal processing 
provides measurements at the touch of a 
button. These features and many more 
are all controllable via the standard GPIB 
for measurement repeatability. See page 
118 for additional information. 

495P 100 Hz to 1800 MHz Programmable 
Spectrum Analyzer 

The 495P offers features essential for lab- 
grade spectrum analysis in a light-weight 
portable package. This si)ectrum analyzer 
incorporates advanced intelligent 
markers and signal-processing capabilities 
all controllable via the GPIB. See page 120 
for additional information. 
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ANALOG OSCILLOSCOPES 



PORTABLE ANALOG 
OSCILLOSCOPES 



LABORATORY ANALOG 
OSCILLOSCOPES 




DIGITAL SPECTRUM 
ANALYZER 




3052 DC to 10 MHz Programmable Digital 
Spectrum Analyzer 

The new 3052 has exceptional processing 
speed for demanding signal processing 
applications. The 3052 performs a 1024 
point complex frequency conversion 
every 200 microseconds with an unpar- 
alleled real time bandwidth of 2 MHz. The 
RS232 terminal provides full access to the 
68020-based CPU and its C-compiler to 
develop specialized measurement pro- 
grams for data analysis routines in the in- 
strument itself. With the GPIB option, the 
3052 is remotely controllable, and 
waveforms can be transferred to the host 
controller. The GPIB permits program- 
ming of virtually all of the 3052 's 
capabilities. Compatible with IEEE 488.2, 
the instrument can function as a 
LISTENER or TALKER/LISTENER. The 
recommended controller is the Tfektronix 
PEP 301. See page 94 for additional 
information. 
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2630 Fourier Analyzer 

The new 2630 high performance, multi- 
channel signal analysis instrument is ideal 
for testing and monitoring applications in- 
volving mechanical, electrical, or electri- 
cal/mechanical systems and components. 
See page 96 for information. 



2465B, 24S5B, 2445B Option 10 

These three portable scopes can be eas- 
ily programmed to assist the scope 
operator complete a sequence of 
measurements. Front-panel settings can 
be remotely set/changed with display 
prompting of messages, providing 
operator guidance. The results of voltage, 
time, fre- quency, phase, and ratio can be 
both displayed on the CRT and read back 
over the bus. CT versions are ideal for 
automatic frequency, period, pulse- 
width, and time-bet ween-events mea- 
surements; the DM for automatic counter 
and digital tests and measurements; and 
the DV for high-resolution video applica- 
tions. See page 156 for additional 
information. 




2467B Option 10 

The 2467B has the fastest visual writing 
rate available in a portable oscilloscope 
due to the microchannel plate CRT, which 
amplifies the brightness of transient 
events. The 2467B Option 10 can be eas- 
ily programmed to assist the scope 
operator perform a complete sequence of 
measurements. Front-panel settings can 
be remotely set or changed via the GPIB. 
Measurement results can be both 
displayed on the CRT and read back over 
the bus. See page 156 for additional 
information. 



11301A and 11302A 

These o.scilloscopes offer a new degree of 
measurement versatility up to 500-MHz 
bandwidth. Full programmability via 
either the GPIB or RS-232C plus a touch- 
screen operator interface make these 
plug-in scopes ideal for both automatic 
test systems and benchtop applications. 
A built-in 500-MHz counter/timer and 
peak detecting make measurements that 
normally require a digitizer The results 
of all measurements are displayed 
numerically on the CRT and are available 
over either bus. See page 194 for addi- 
tional information. 
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DIGITAL STORAGE OSCILLOSCOPES 

Tektronix is always improving digitizing osciiloscope performance. 
Cali your iocai sales representative for the latest offerings. 



PORTABLE DIGITAL 
OSCILLOSCOPES 




2440, 2440M, 2432A, 2432M, 2430A, 
2430M 

Our 2400 Series Digital Oscilloscopes set 
the industry standard for measurement 
and automation performance in portable, 
compact oscilloscopes. At the top of the 
line, the 2440 offers 500 MS/s sampling, 
300 MHz bandwidth, dual-channel 
simultaneous acquisition, 8-bit vertical 
resolution, and 2 ns maximum sweep 
speed. The Ifek patented Save on Delta 
makes pass/fall testing decisions 
automatically. The scope is fully program- 
mable over the GPIB. It sends and 
receives waveforms, front-panel settings, 
custom menus, and operator prompts. It 
provides direct printer/plotter output— 
without a controller The M version of 
each scope offers aU features of the stan- 
dard scopes, plus CIIL capability for 
operation in Modular Automatic Ttest 
Equipment used in testing military 
avionics and weapons systems. See page 
220 for information. 




The 2200 family of portable scopes offer 
both analog and digital capability to 
100-MHz (2230) and to 60-MHz (2221, 
2220). All scopes offer "Peak Detect 
Mode", allowing glitch capture to 100 ns 
at any sweep speed. The 2230, 2220, and 
2221 also feature unlimited storage time, 
pre/post trigger viewing, roll/scan modes, 
and standard X-Y plotter output. Options 
include RS-232C or GPIB interface capa- 
bilities. In addition, the 2230 includes 
battery-backed memory with other options 
to allow saving up to 26 waveform set& See 
page 27 for more information. 



cessing along with pulse parameter 
analysis, automatic window placement, 
and other automatic measurements com- 
bine to make these scopes ideal for 
automated environments. These scopes are 
easily adapted to rackmounting and can be 
equipped with cable feedthroughs that 
make it possible to connect signals to the 
rear of the instruments. Accurate, auto- 
matic measurements of voltage, timing, and 
area/energy can easily be set up and read 
out over either standard bus. See page 241 
for more information. 




336A Digital Storage Oscilloscope 

This compact scope can simultaneously 
display analog and digital waveforms, and 
can store up to 16 for recall and display. 
Nonstorage bandwidth is 50 MHz; storage 
bandwidth is 140 kHz. Vertical and hori- 
zontal scale factors, delay time position, 
and voltage and time readouts of cursor 
positions are displayed on the CRT, as is 
a menu of many of the features and 
modes. An Auto mode for both vertical 
volts/division and horizontal time/division 
allows "hands-off" operation in many ap- 
plications. See page 236. 

LABORATORY DIGITAL 
OSCILLOSCOPES 



7854 Waveform Processing Oscilloscope 

This two-channel, digital storage o.srillo- 
scope has 400-MHz equivalent-time band- 
width. Keystroke programming of local 
keyboard and remote waveform calculator 
allows user-designed waveform measure- 
ment routines. Signal averaging capability 
recovers signals buried in noise and 
improve measurement accuracy. All 
mainframe keystroke functions and 
operating modes remotely controlled via 
the GPIB. (Plug-in functions are con- 
trollable only with custom interface. Con- 
tact your local Sales Engineer.) The 7854 
is supported by TfekMAP 7854/IBM PC 
Communication software. See page 258. 





2200 Digital Storage Oscilloscopes 



11000 Series Digitizing Oscilloscopes 

The 11000 Series oscilloscopes are equally 
at home in a system or on a designer's 
bench. Full programmability through both 
the GPIB and RS-232C, direct memory ac- 
cess option for fast waveform transfer 
through the GPIB, extensive waveform pro- 



7D20 Plug-In Programmable Digitizer 

Converts any 7000 Series mainframe in- 
to a fully programmable, digital scope 
with 70-MHz equivalent time bandwidth. 
Operating modes include: Envelope, 
Average, and Roll. Optimized for interac- 
tive and automated applications from 
biomedical research to radio modulation 
and is remotely controllable over the 
GPIB. It is shown with R7603 mainframe. 
See page 260. 
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LOGIC ANALYZERS 




DAS 9100 Series Digital Analysis System 

All functions that can be accessed from 
the keyboard of the color DAS 9100 may 
be controlled via GPIB, The I/O interface, 
Option 06, supports GPIB data rates to 
200K bytes per second. In addition this 
interface has a RS-232C port for remote 
control, serial line printing, or master/ 
slave operations. A composite video out- 
put is also standard. All of the functions 
that can be accessed from the keyboard 
may be controlled via GPIB. The I/O Op- 
tion 06 supports GPIB data rates up to 
200K bytes per second as weU as RS-232C, 
serial line printers, hard copy units and 
master/slave operation. See page 343. 




DAS 9200 Series Digital Analysis System 
Options 1C and 2C 

The DAS 9200 expands on all the best - 
features of the DAS 9100 Series. All 
operations are menu controlled via a 
high-resolution color display. The DAS 
9200 can be set up and controlled over 
either RS-232C or GPIB interfaces. See 
page 336. 
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1240/1241 Logic Analyzers 

The 1240/1241 support all aspects of the 
design task, including hardware analysis, 
software analysis, and integration. For 
hardware analysis, they offer up to 36 
channels of 100-MHz acquisition with 
6-ns glitch detection. Software analysis is 
supported by up to 72 data channels at 
sampUng rates of 50 MHz synchronous or 
asynchronous. See page 346. 




1230 Logic Analyzer 

The 1230 is a modular, expandable tool 
that allows you to identify digital hard- 
ware and software problems at an affor- 
dable price. This general purpose logic 
analyzer provides 16 data acquisition 
channels at 25 MHz synchronous and 
asynchronous, 8 channels at 50 MHz 
(asynchronous), or 4 channels at 100 MHz 
(asynchronous). Up to three 16-channel 
expander cards may be added to increase 
the number of channels to 64. Support is 
available for a growing list of 8- and 16-bit 
microprocessors. Acquired data may be 
viewed in state, timing, and disassembly 
formats. Optional GPIB and RS-232 inter- 
faces allow complete remote control from 
an appropriate controller, keyboard 
emulation, and up/down loading of setups 
or memories. See page 351. 



CURVE TRACERS 




370 Programmable and 371 High Power 
Curve Tracers 

The 370/371 Curve Tracers are remotely 
controllable via the GPIB for automated 
acquisition of curve data. Characteristic 
curve data can be sent in either direction 
over the bus. Front panel controls, except 
for those intended for local use only (such 
as Intensity), can be remotely set with a 
controller (like the Tfek 4041) or with an 
IBM PC or compatible. See page 359. 



GENERAL PURPOSE 
INSTRUMENTS 




AA 5001/SG 5010 

Programmable Audio Test System 

This system automatically performs 
industry-standard tests, i.e., harmonic 
distortion, intermodulation distortion, 
frequency response, and noise/signal-to- 
noise ratio. Option 02 adds noise measure- 
ments. The SG 5010 also generates the 
burst signal for dynamic headroom tests. 
See pages 374, 376. 











3.S.A-SL 



DC 5009 

Programmable Universal Counter/Timer 

This dual-channel, microprocessor-based 
plug-in provides frequency/period mea- 
surement to 135 MHz. It features push- 
button automatic trigger-level setting and 
eight measurement functions. Front- 
panel settings and features are remotely 
controllable via GPIB. See page 380. 

DC 5010 

Programmable Universal Counter/Timer 

This dual-channel plug-in provides fre- 
quency measurement to 350 MHz, period, 
ratio, £ind event B during A. Trigger levels 
are automatically set to optimum. Trig- 
ger voltage setting is displayable. The DC 
5010 has an automatic self-test feature, 
and is remotely controllable over and ful- 
ly programmable via GPIB. See page 379. 
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GENERAL PURPOSE INSTRUMENTS 



DM 5010 

Programmable Digital Multimeter 

This remotely controllable plug-in mea- 
sures dc and true rms ac voltages/resis- 
tances. A diode-test function tests semi- 
conductor junctions wtiile a low-voltage/ 
ohms function allows in-circuit measure- 
ments without turning on diode or tran- 
sistor junctions. Math functions include 
averaging (up to 19,999 readings), dB (ref 
to 1 mW or to user-supplied constant), 
comparison, offset, and scaling, or any 
combination of these functions. See page 
388. 

DM 5120/DM 5520 Digital Multimeter 

The DM 5120/5520 Programmable Digital 
Multimeter provides autoranging voltage, 
current and resistance measurements ai 
up to 6'/i digits resolution. DC voltage 
measurements with 100 nanovolt resolu- 
tion can be performed to the full range 
of the multimeter. True rms ac voltage 
and current, and a crest factor of 3:1 pro- 
vide the reliability required for all ac 
measurements, regardless of the wave- 
shape. Standard 4-wire ohms measure- 
ment eliminates the errors caused by 
cable resistance, and the offset compen- 
sated ohms automatically subtracts ther- 
mal contact potentials. See page 386. 

FG 5010 

Programmable Function Generator 

This plug-in outputs sine, square, and 
triangle waveforms. Pulses and ramps are 
provided with variable symmetry in 1 % 
steps. Phase-lock mode automatically 
locks to any input signal, 20 Hz to 
20 MHz. DC offset voltage is program- 
mable from 20 mV to 7.5 V. The FG 5010 
can store ten front-panel setups to reduce 
programming time. Fully programmable 
via GPIB. See page 401. 




PS 5004 

Programmable Precision Power Supply 

This TM 5000 Series plug-in provides the 
high-resolution voltages and currents 
necessary for characterization of tran- 
sistor, IC, and other semiconductor/hybrid 
circuits and in operation of high- 
performance strain gauges and other 
transducer systems. Its entire to 20 V 
output is covered with a coarse and fine 
adjustment to provide rapid setability and 
±0.5 mV resolution without changing 
ranges. Output is available at the rear as 
well as from the front -panel. Overall ac- 
curacy is ±0.01% ±2 mV. See page 410. 
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PS 5010 

Programmable Ti'lple Power Supply 

This supply provides 3 concurrent out- 
puts: two floating (0 to + 32 V and to 
-32 V dc) and a logic level supply (4.5 to 
5.5 V dc). Operation includes auto- 
crossover with bus interrupt on con- 
tinuous-voltage or continuous-current 
mode change. All three supplies may be 
remotely controlled over the GPIB (front- 
panel settings locked out). Overall ac- 
curacy is ±(0.5% -1-20 mV). See page 410. 



AFG 5101/AFG 5501 

Tek's GPIB Compatible AFG 5101/5501 
Arbitrary/Function Generator lets you ac- 
curately simulate real-world events by 
combining the capabilities of an analog 
Function generator with arbitrary 
waveform generation and the ability to 
generate a variety of sweep shapes. You 
actually get three generators in one. See 
page 397. 

PFG 5105/PFG 5505 

The PFG 5105/5505 Programmable 
Pulse/Function Generator combines the 
advantages of pulse generation, with the 
versatility of full featured function 
generation and complete programmabili- 
ty. Its waveform generation capabilities 
include pulse, double pulse, sine, triangle, 
square, and dc outputs from 0.012 Hz to 
12 MHz in continuous, triggered, gated, 
burst, swept, and AM/FM modes. See 
page 399. 




Ml 5010/MX 5010 

The MI 5010/MX 5010 Multifunction In- 
terface System consists of the three card 
MI 5010 Multifunction Interface chassis, 
the three card MX 5010 Multifunction In- 
terface Extender, and seven different 
types of cards. These cards provide a 
variety of functions typically required in 
automated test system interfacing, data 
acquisition and generation, and process 
control at one GPIB address. See page 
415. 
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GENERAL PURPOSE 
INSTRUMENTS 




SI 5010 

Programmable RF Scanner 

This TM 5000 Series plug-in uses 16 RF 
reed relays to interconnect 20 front-panel 
BNC connectors in three possible com- 
binations: four groups of four channels, 
two groups of eight, or one group of 16. 
Rise time for groups of four channels is 
approximately 1 ns. Used for scanning 
and channel switching, this device is 
remotely controllable over the GPIB. See 
page 418. 




CG 5001 

Programmable Calibration Generator 

This microprocessor-based plug-in is used 
to calibrate/verify major scope para- 
meters. Learn mode allows front-panel 
control settings to be assimilated as pro- 
gram data by the controller. All front- 
panel settings are remotely controllable 
via the GPIB. See page 406. 

SIGNAL ROUTING/DUT 
INTERFACING 




The Tfest System Interface (TSl) Family of 
off-the-shelf components can be easily 
configured to fit a majority of signal 
switching and DUT interfacing needs. The 



TSI can range in complexity from a main- 
frame and a single switching assembly to 
DUT interfacing and multiple card/ 
module switching configurations for up 
to 720 channels. Rackmounting and GPIB 
operation are both standard features. See 
page 423. 

SYSTEM CONTROLLERS 




PEP 300 Series 

The PEP 300 Series Systems Controllers 
provides 32 -bit data acquisition/process- 
ing power to instrument systems control. 
Processing power is essential to acquire 
data and convert it to engineering units. 
Up to 3 additional standard GPIB inter- 
face cards can be installed allowing con- 
trol of up to 60 standard GPIB devices. 
See page 437. 

DIGITIZING CAMERA 
SYSTEMS 




DCS P11 

The DCS Pll system includes everything 
you need to digitize and analyze analog 
waveforms: PEP301 System Controller, 
2467B 350 MHz OscUloscope, DCSOl Digi- 
tizing Camera and Frame Store board, 
DX05 Display Monitor, S58DC02 Operat- 
ing System Software, and all cables need- 
ed to link the scope and camera to the 
controller. See page 453. 

DCSP13 

The DCSP13 Digitizing Camera System is 
simular but includes a different 
oscilloscope (the 11302 aith two 11A71 
plug-in amplifiers) and a different soft- 
ware package (S58DC04). See page 453. 




MULTIPLE-CHANNEL DIGITIZING 
CAMERA MAINFRAME 

MUX 04/MUX 16 

The MUX permits one host controller— 
PEP 301, IBM PC, VAX, or MICROVAX- 
to control up to 256 DCS frame store 
boards. The host controller can also con- 
trol GPIB-based oscilloscopes via the 
MUX chassis. See page 456. 

HC100 FOUR-COLOR 
PLOTTER 




HC100 Four-Color Plotter 

The Tektronix HClOO Color Plotter is a 
low-cost, four-color plotter designed to 
make waveform plots directly from a 
variety of Tektronix digitizing in- 
struments without using an external con- 
troller. The HClOO connects directly to a 
compatible instrument via the GPIB or 
Centronics interface. HClOO operations is 
supported by HP-GL command set. See 
page 502. 



32 



TPl/ DIGITIZERS 
I LlN. SYSTEMS 



DIGITIZERS 




TEST AND MEASUREMENT 
SYSTEMS 



RTD 710A Programmable Digitizers 

This 2-channel, 10-bit digitizer achieves 
excellent dynamic accuracy with a 
2-stage fljish-conversion process. 

Single-channel operation can provide 200 
megasamples per second. It features 
built-in self-calibration and self-test and 
is remotely controllable over the GPIB. 
Applications vary from ultrasonic testing 
to video. See page 44.'3. 




TD1301 Acquisition and Viewing 
Package 

TK2301 Acquisition and Analysis 
System 

The TD1301 and TD2301 provide an in- 
tegrated package or system for waveform 
acquisition, processing, analysis and 
display. See page 446. 













n 






i 


i 








- ,e 


X'X 
•"i 






1 • 




to: = • 1 











7912HB Programmable Digitizer 

The 7912HB is designed for interactive 
and automated applications. It digitizes 
and stores single-shot or repetitive signals 
from millisecond to subnanosecond dura- 
tion. Single-shot BW is 750 MHz. See page 
448. 




Tfek's line of GPIB-compatible system 
components make it possible to build a 
unique automated test system (at a 
reasonable price) that can easily be 
adapted to other applications. The result 
is a totally integrated system solution 
built to fit your test application. See page 
476. 

MEASUREMENT INSTRUMENT 
SYSTEMS 




The Tek Measurement Instrument 
systems team provides total, integrated 
measurement solutions. We blend the 
best of technologies and provide a team 
of experienced system integration 
specialilsts that will work with you from 
the initial system definition through in- 
stallation and support. We specialize in 
mejisurement system solutions requiring 



high speed, multiple channel data ac- 
quisition, data logging, and diagnostic 
testing; time domain measurement 
systems; and automated test systems for 
low-run manufacturing environments. 
See page 474. 

DESKTOP CONTROLLER- 
BASED PACKAGES 




MP 1101 

Based on the Tbktronix 7912HB Program- 
mable Digitizer, this compatible signal ac- 
quisition and display package can be 
front-panel controlled or completely pro- 
grammed via the GPIB Interface from any 
suitable controller. Single-shot BW is 750 
MHz. See page 486. 

PTS101 

The new Tfektronix PTSlOl Personal Tfest 
System is an integrated hardware and 
software package that provides dynamic 
testing and characterization of analog-to- 
digital converters. System control is pro- 
vided by a Tfektronix Controller that in- 
cludes a GPIB interface. See page 480. 
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TEKTRONIX SOLUTIONS 



nk M "one of the world's most tech- 
nologically blessed companies. We have 
an uncommon range and depth of 
I creative talent. . .Strong leadership posi- 
tion in major businesses, excellent 
reputation for products and services and 
also high Imsiness ethics. ' ' 
Daw Friedley, President 

Tbday, Tfek designs, manufactures, and 
markets a broad range of Communica- 
tions, Computer Graphics, and Test and 
Measurement products/systems for use in 
education, research, design, production, 
testing, and service of electronics-based 
products/systems. 

Tfek's product offerings have broadened 
significantly in response to advances in 
technology and to our changing and ex- 
panding customer needs. 

Total Solution 

Once Tt'k provided only measurement 
equipment. Now, users also need com- 
pletely automated and integrated test 
systems that are affordable, flexible, ex- 
pandable, and simple to use. Tfek has re- 
mained at the leading edge of develop- 
ment, providing a full range of products 
and services to ensure total system 
.solutions. 

Meeting Expanding Customer Needs 

We develop products and systems to fill 
your needs. Tfek continues as an industry 
leader for product-line breadth, range of 
price/performance options, and service 
and support. As a high technology com- 
pany, Ttek realizes the importance of 
pushing the threshold of discovery in ex- 
isting and related technologies. 

Tfek continues to set standards around the 
world— Tek innovation, reliability, and 
flexibility are built in to all our products. 

The folUmring pages pro vide a glimpse of 
I the newest solutions from Tek. 



I 





Communications 

Our communications products and 
systems focus on applications in the 
television and data communications in- 
dustries. Ttek provides the expertise for 
the growing TV broadcast industry and is 
at the forefront of network analysis for 
voice and computer networks. 

Computer Graphics 

Computer Graphics provide a window to 
the computing environment, enabling the 
brain to absorb information far faster 
than by interpreting words and numbers. 
Ttek produces hardware and software 
computer graphic products for worksta- 
tion applications ranging from molecular 
modeling, medical imaging, mapping to 
stre.ss analysis and scientific animation. 
We also provide products for presentation 
graphics used throughout the business 
community to the fast-growing arena of 
desktop publishing. 



Test and Measurement 

As design and test become more special- 
ized and complicated, instruments are 
adapting to keep up and meet the 
challenge. Markets span the range from 
application specific integrated circuits, to 
nuclear test and national defen.se. 

Tfek supplies test and measurement in- 
struments to customers engaged in 
education, research, design, manufactur- 
ing, operation, and electronic equipment 
service. We provide individual in- 
struments plus instrument system 
solutions. 

Tbk features a broad range of portable 
and laboratory spectrum analyzers used 
extensively in satellite and microwave 
communications to analyze signals. 
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Technical 

Assistance 

Services 




When your systems development pro- 
gram calls for Informed, on-site assist- 
ance, Tektronix can keep you In touch 
with some of the best In the world. 

With l^k Application Engineers, you en- 
joy a resource that you can draw on to 
help you derive maximum benefit from 
Tfektronix system components. 

When you need assistance to supplement 
your own resources, Tfek can arrange the 
consultive services of an Application 
Engineer skilled in meeting your needs. 
Not only are our A.E.'s skilled profes- 
sionals in their own right, they are backed 
by the resources and collective experi- 
ence of Ttektronix— itself an experienced 
user of automated test and measurement 
systems. 

Tektronix A.E. consultation Is Intended 
specifically for optimizing the operation 
of Tek instruments and software. We sug- 
gest that customers may first want to 
avail themselves of Tfek's excellent 
documentation and regular customer 
training programs prior to requesting our 
Tbchnical Assistance Services. 



Typical consulting services include: 
Installation assistance. This may in- 
clude pre-installation counseling, 
assistance in installing hardware or soft- 
ware, and installation validation. 
Familiarization training. This usually 
takes the form of a brief introduction (in- 
dividuals or groups), of hardware basics, 
system interaction, and software utiliza- 
tion. Other training modules may present 
specific operational aspects of a product. 
Custom training. You may require that 
unique training modules be designed and 
presented to meet an unusual applica- 
tion, environmental or personnel need. 
Problem definition and debugging 
assistance. Application Engineers can 
help you trace and debug problems 
within a hardware/software system. 
Interfacing assistance. We can assist 
you with unusual interfacing challenges 
requiring intimate knowledge of Tfek 
hardware and software. 



Installation Assistance 
Familiarization Training 
Custom Training 

Problem Definition and Debugging 
Assistance 

Interfacing Assistance 
Applications Assistance 



Applications assistance. You can obtain 
expert consultation in signal acquisition, 
in specific test and measurement tasks, 
in integrating Tfek hardware and soft- 
ware within an existing process, and in 
other application-specific areas. Tbchnical 
Assistance service is available in one 
hour increments. Order part number 
068-9080-00. 

If you'd like to know more about these 
Tek consulting services, please call your 
Tektronix Sales Engineer. 



35 



TEK 



TOTAL FLEXIBLE CIRCUITS. TEFLON 

SOLUTIONS CIRCUIT BOARDS. HYPCON CONNECTORS 





Flexible Circuits 

• High Density 

• High Reliability 

• Versatility 

Flexible circuits are solving increasingly 
complex packaging needs required by 
todays high-density, compact instruments 
in the areas of digital interconnects, wire- 
harness replacement, and specialty 
applications. 

Patented design techniques are used by 
Tfektronix to achieve controlled impe- 
dance, low-capacitance electrical perfor- 
mance. Flexible circuits simplify the 
interconnection without sacrificing high 
circuit density or reliability. UL recogni- 
tion available for flexible circuits and 
multi-layer flexible circuits with a flam- 
mability classification of 94 V-0. 



Advantages of Tektronix Flexible 
Circuit Manufacturing Processes 

• Production fine-line capabilities 

• Use of thin dielectrics 

• Proprietary strain relief for improved 
mechanical reliability 

• Use of Tteflon coversheets for increased 
flexibility and ruggedness 

We offer a full-service package from 
design support through prototypes, to 
production. We prefer to participate 
early in the new product introduction to 
achieve a product that meets or exceeds 
the desired electromechanical properties, 
and is economically manufacturable. 

TYPICAL SPECIFICATIONS 

Front to Back Registration—! 0.0005 in. 
Smallest Line Width and Spacing— 0.004 in. 
Line Width Tblerance— 0.0005 in. 
Hole-to-Hole Distance— 0.050 in. 



Teflon Circuit 
Boards & Hypcon 
Connectors 

• Low Dielectric Constant 

• Dimensional Stability 

• Controlled Impedance Lines 

• Close Tolerances 

The utilization of higher frequencies 
( > 1 GHz) in the field of communications 
and data transmission has accented the 
need for accurately-tuned transmission 
lines and high-performance Hybrid Cir- 
cuit Connectors. 

The low dielectric constant, dimensional 
stability and close tolerance requirements 
of these circuit designs make Tfeflon-based 
substrates an essential material for circuit 
board applications. Certified by UL for 
recognized Tfeflon printed wiring boards, 
flammability classification is 94 V-0. 

TYPICAL SPECIFICATIONS 

Operating Frequencies — > 10 GHz. 
Dielectric Constant— 2.17 10.6 
Std. Dielectric Thickness— 0.002-0.062 in. 
Production Process Dimensions — 

Multilayers Registered to: ±0.0004 in. 
Line Widths and Spacing to: 0.0004 in. 
Line Width Tblerance to: ±0.0005. 
Line Width Tblerance to: ±0.0005 in. 
Front-to-Back Registration to: 0.0005. 

Hypcon™ Connector 

Hypcon is the trademark for a metalized 
elastomer connector used by Tfelrtronix to mate 
hybrid circuits to PWB's. Hypcon connectors 
perform at frequencies greater than 10 GHz. 
Contact spacing is from 0.01 inch on 0.03 inch 
centers. 

Customer Support 

Flexible Circuits, Tteflon 
CBs and Hypcon Connectors 
Tbktronix, Inc. FO. Box 500, D.S. 38-330 
Beaverton, OR 97077 
(503) 627-2000 
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Ideal Choice For Conceptualization 
and Drafting 

The 4319 excels as a general-purpose 
UNIX bit-mapped graphics workstation 
and is compatible with the higher perfor- 
mance 4320 and 4330 series. Quality 
graphics presentation and a host of 
system software make this workstation 
the solution to your needs. See page 47. 



Fastest In the Low Cost Color 
Graphics Arena— Advanced, 
Intelligent Graphics Capability 

The 4211 combines the best of all the 4200 
Series terminals. Features include higher 
display resolution, networking capabili- 
ty and dual display support for separating 
graphics and alphanumeric displays. See 
page 55. 




Rapidly and Accurately Translate 
Data to CAD Formats 

The 4991S3 provides scanning and editing 
processes locally, so valuable CAD system 
resources are not tied up with time- 
consuming input tasks. This multi-tasking 
UNIX-based workstation provides scan- 
ning, vectorizing, editing and computer- 
aided drafting tools for many applications 
in mapping, architecture, £md mechanical 
and electrical engineering. See page 58. 




Low Cost, Compact, General 
Purpose NTSC Video Monitor 

The DX05 is a 9-inch diagonal desktop, 
black and white display for general- 
purpose video applications requiring 
NTSC format. The low-cost, makes it an 
easily affordable accessory plus, the small 
size is especially suitable for limited space 
applications. See page 62. 




Less than Four-Second Screen Capture Plus Image Sizing to 
Media Print Boundaries 

The superior performance of the 
4693RGB increases your productivity. 
This video-interfaced, color screen 
printer is based on thermal-wax print 
technology and provides less than 
4-second screen capture and image sizing 



to the boundaries of the media print area. 
Additional features include automatic 
calibration, image queueing, and multi- 
user capability plus enhanced image 
quality with 4096 color palette, 300 dpi. 
See page 57, 
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Television, 

Telecommunications 

Testing 

Simple, Vist Functional 
Test Signal 
Complement 

The low-cost TSG-100 NTSC test signal 
generator is ideally suited for main- 
tenance and alignment of video equip- 
ment. See page 77. 




Complete Digital 
Monitoring and Measurement 
at Ybur Finger Tips 

The VM700 makes all standard television 
measurement automatically. All func- 
tions are controlled by a few simple, 
front-panel pushbuttons. Results are ac- 
curate and repeatable. See page 74. 
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NTSC Operation and Maintenance Support 

The TSG-170D provides test signals and audio tone in both digital and analog form 
plus an analog black burst for equipment synchronization. See page 77. 

Provides All the Test signals Ybu Need 

The TSG-422 provides all the necessary test signals to operate, maintain and evaluate 
4:2:2 digital equipment. See page 77. 




Complete PAL Sync System 

Tfek now combines the popular SPG-271, 
ECO-170A, and TSG-271 for a complete 
PAL Sync System. 

Ensures Accurate SCH Phasing 

The SPG-271 uses digital signal genera- 
tion and a precision 12-bit DAC to ensure 
accuracy and long term stability. See 
page 78. 



High Definition Television 
Production and Transmissions 
System Support 

The 1730 HD monitor was expanded from 
the 1730 Series and allows full High 
Definition waveform monitoring capa- 
bilities. See page 86. 




Modular Test System Allows 
Multiple Configurations with 
One or a Number of Test 
Functions 

The TC-2000 is a software-based, modular 
test system that provides multiple con- 
figurations with one or more of the 
following test functions: Tl/PCM/BERT, 
Protocol analyzer, LAN Protocol 
Analyzer, Enhanced Macros, TIMS, 
Signaling, Voice Band Spectrum Analyzer, 
Remote Operation, and ISDN. See 
page 72. 
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Digital, Signal Analysis 




50.5;? Diqitnl Spr'rtnim Analyzpr 




Fig. A. In this case, a synthesizer is monitored 
as it sweeps from low to high frequency and 
back axjain. As this synthesizer s^veeps, there 
is a transient glitch that occurs. The line of the 
spectrogram that shmvs the transient appears 
at the bottom of the spectragram then moves 
upward. At 10.5 seconds after the transient 
occur, the instrument is paused and the red 
triangular cursor appears at seconds on the 
spectragram time scale. 

Flexible, Low Cost, Easy to Use Signal 
Analysis Measurement Solution 

A few menu-driven keystrokes is all it 
takes to apply any of the 2630's power- 
ful built-in feature.s. The 2630 high 
performance, multichannel signal 
analysis instrument is ideal for testing 
and monitoring applications involving 
mechanical, electrical, or electrical/ 
mechanical systems and components. See 
page 96. 




User is analyzing a downconverted RF signal 
in the desktop 3052 cortfiguration. 




Fig. B. Spectragram cursor scrt>Ued upward to 
the transient spectrum. When the cursor is 
pointed there, then we haw a display of the 
transient spectrum for detailed analysis 



Capture the Real World In Real Time 

The new 3052 Digital Spectrum Analyzer 
captures elusive spectral transients and 
quickly transfers the data. Both rack and 
desktop instrument configurations are 
available and include a 19-inch color 
display and instrument console. The 3052 
performs real time spectrum analysis at 
much wider frequency. Spans, which 
opens the way to .solve difficult measure- 
ment and analysis problems. At 2 MHz, 
its widest real time span, the 3052 up- 
dates its spectral output every 200 /is. See 
page 94. 




Fig. C. nen dtial markers are positioned, one 
at each peak. Readout for marker ttl is at 
-10.03 dBM and at 507 kHz and marker tt2 
is at -10.28 dBM and at 854 kHz. Delta 
(marker #2 minus marker 01 values) is at 
+ 0.250 dB and at -3.47 kHz. 
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Analog 
Scopes 




Three 2465B Special Edition Preconfigured Pacltages Offer 
Specific Solutions and Significant Savings 

2465B special packages provide multi-instrument capabilities 
while reducing rack space, equipment costs, and programming 
complexity. All three are packaged with a GPIB interface- 
making each a perfect systems choice. See pages 156-171. 



The 2400B Series Brings 
Unprecendented Efficiency to Your 
Design Lab, Production Line or Field 
Service Site 

These scopes combine new convenience 
and leading-edge performance— up to 
400 MHz. The 2400B Series pushbutton 
smarts offer capability previously 
available only with a digitaJ storage scope 
or high performance counter. 




2205 Portable Analog Oscilloscope 



2467B, 244.5B, 2465BCT Portable Analog Oscilloscopes 

Perfect Measure of Economy Plus 
Performance In a True 
Industrial-Quality Instrument 

Whether your needs are industrial or 
education, the 2205 provides a cost- 
effective solution to your needs. Featur- 
ing performance that you'd expect to find 
only in more expensive instruments, the 
2205 features a well-organized, easily- 
learned front panel, full size CRT, hands- 
off triggering, and low-noise vertical 
system. See page 185. 



Performance Plus— Hands-Free TMgger- 
ing, Voltage Measurements with the 
Push of a Button 

No other portable scopes offers the range 
of productivity enhancing features and 
performance characteristics at a com- 
parable low price. The 2245A/2246A/ 
2247A produce sharp, bright trace and 
displays that bring out the details on high 
speed signals. Hands-free triggering and 
pushbutton voltage measurements 
enhance your productivity. See page 180. 





2246A/2245A Portable Analog Oscilloscopes 



The World's Most Versatile 
Counter/Timer Analog 
Oscilloscopes 

The 11301A and 11302A are equally at 
home in the most complex automated 
production-test system or in a smaller 
scale computer-assisted testing and data- 
logging applications in the engineering 
environment. The menu-driven touch- 
screen operator interface places the 
11301A/11302A a step beyond anything 
presently available in convience of use. 
See page 193. 
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Sophisticated Capabilities Made 
Ultra-Portable and Easy to Use 

Only Tfek packs so much in so little 
and makes it easy enough for even a 
new user. The T200 Series offers your 
choice of logical manipulation or 
traditional oscilloscope interface. 
Light and compact, the T200 Series 
scopes will fit easily in a tool box, 
briefcase, glove compartment and in 
the palm of your hand. Time base 
and trigger functions can be set 
automatically— just press the autoset 
button and the scope does the rest. 
See page 238. 



T202 Hand Held Digital Storage 
Oscilloscope 



Digital 
Scopes 



Quickstart Training— In a Group or at Vour Own Pace 

The NEW 2400 Series Quickstart Operator's Training Package 
takes you through the various 2400 series digital scope func- 
tions step by step. The training package is complete and port- 
able. You can proceed at your own pace or service several users, 
even at different locations. 





The New Standard in High Performance Oscilloscopes 

The 11000 Series offer the widest selection of performance and 
features: high bandwidth, full programmability, highest ac- 
curacy. The large, high resolution display provides easy view- 
ing and convenient screen menus and touch screen to eliminate 
front-panel clutter and confusion. See pages 241-256 for com- 
plete details on the full line of 11000 Series Digitizing 
Oscilloscopes. 



Fully Programmable, Proven Scopes— Unmatched Ease of Use 

The 2432A/2440 are powerful and versatile scopes that speed 
measurements, simple setups and automate test procedures- 
all from the front panel. Time-saving irmovations plus high stan- 
dards of technical performance make these scopes unmatched 
in performance and ease of use. See page 220. 




Low Cost, Portable Self-Contained Test 
System— More Power For Your Portable 
Digital Scope 

The 2402 provides advantages of 
computer-based test systems without the 
size and costly programming constraints. 
Its rugged, compact construction and 
portability make the 2402 an excellent 
choice for remote test or data logging 
sites of multiple-station, distributed- 
intelligence test systems. See page 225. 



Documentation from Digitally-Based In- 
struments, General Purpose Plotter for 
Hard Copies or Transparencies 

The HClOO is a low-cost, four-pen, color 
plotter that is used for direct output of 
waveform plots and setup information 
from various Ttek digitally-based in- 
struments. See page 502. 



2201 Digital Storage Oscilloscope 

Familiar Analog Operation With Powerful Digital Capabilities 

The 20 MHz 2201 Digital Storage Oscilloscope is Ifek's newest member of the 2200 
series of oscilloscopes, combining the familiar analog operation of the 2205 with 
powerful new digital capabilities. These include 10 MS/s maximum sampling rate and 
2K record length, both per channel, for high resolution. See page 234. 
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Digitizers, Controllers, Logic Analyzers 




1230 Logic Analyzer 



High Resolution, Accuracy, and Speed 

Tfen-bit vertical resolution digitizer (rates 
up to 200 megasamples per second with 
long record lengths), the RTD710A pro- 
vides excellent resolution of fine signal 
details. See page 443. 




DAS 9200 Support 
of 88100 




1241 Support of 68030 



Power to Handle Your Growing Test 
and Measurement Needs 

The PEP 30X Series provides state-of-the- 
art microprocessor technology without 
compromising your current or future soft- 
ware investments. These IBM PC/AT, 
PC/XT compatible instrument controllers 
provide unparalleled power to analyze 
and plot data and plenty of processor 
power to support a true windowed en- 
vironment. See page 437. 



OJLJ 



TSD20 Digital Input/Output, TSM20 Memory, 
and TST20 Timer/Counter 





TD1301 Acquisition 
and Viewing Package 



Cost Effective Multiple-Channel Digitizer System 

The MUX04 and MUX16, along with the Digitizing Camera 
System and a host controller make up a multiple-channel 
digitizer system. Up to 256 DCS's and scopes can be controlled 
by one host computer See page 456. 



TD2S01 Acquisition and Analysis System 

Acquisition, Processing and Analysis, 
and Display— Your Choice of High 
Performance Digitizer Systems 

TD1301 provides an integrated viewing 
package with digitizer and monitor 
enclosed in a standard instrument rack. 
The TD2301 system adds a PEP 300 Series 
Controller to provide waveform capture, 
processing analysis, display and storage. 
See page 446. 
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MODULAR INSTRUMENTS, 
SIGNAL SWITCHING/DUT INTERFACING 



Configure the Most Economical 
Solution to Meet Your Needs 

The TM 5000/TM 500 family of modular 
test and measurement instrumentation 
offers both manual and GPIB compatible 
equipment in a full hne of compact, plug 
in instruments that can function in- 
dividually or as part of an integrated 
computer-controlled network. Configure 
your solution, or choose from our precon- 
figured EBS Series packages. See pages 
371-433. 



DM50UA Autoranging 
Digital Multimeter 
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AFG5101 
Function 
Generators 



EBS5002 Package 

Engineering bench systems package com- 
plementary instrument components and 
a mainframe into a ready to go system. 
The EBS packages let you save 10% of the 
component catalog prices. 




EBS5002 Product Configuration 
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TS18155 Tkst System Interface shown with TSA81U0 Test 
System adapter, TSS4U Coax Scanner, TSSU5 RF Scanner, and 
TSS46 Microwaxie Scanner 

Easily Configured Signal Switching/DUT 
Interfacing Solutions 

The TSl family offers a host of off-the- 
shelf components to meet your needs. 
Each interface increases your productiv- 
ity and easily configures to fit your signal 
switching and DUT interfacing re- 
quirements. See page 423 for the new 
additions to the TSI family. 
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Generators 





DM5120 
Programmable 
Digital 
Multimeter 
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Systems- 
Device Test, Custom, 
VXI bus 



Tektronix Provides Systems Solutions 

Tfek's systems are not just hardware 
packages. With each system Tfek provides 
complete design services, a fully 
documented system proposal, manufac- 
turing and integrations, software develop- 
ment, on-site installation, maintenance 
and repair services and technical support. 

There's no application too fast or too com- 
plex for our unique systems solutions. 





Measurement Instrument Systems 

The Tek Measurement Instrument 
systems team provides total, integrated 
meeisurement solutions, we blend the best 
of technologies and provide a team of ex- 
perienced system integration specialists 
that will work with you from the initial 
system definition through installation and 
support. 

We specialize in measurement system 
solutions requiring high speed, multiple 
channel data acquisition, data logging, 
and diagnostic testing; time domain 



Typical Measurement Instrumenl System 

mea.surement systems; and automated 
test systems for low-run manufacturing 
environments. See page 474. 




PTSlOl Personal Test System is an in- 
tegrated hardware and software package 
that provides dynamic testing and 
characterization of analog to digital con- 
verters. The highly interactive mouse- 
based interface allows fast parameter 
changes and instantly displays results in 
color graphics on a windowed display. 
The system is easily expanded when more 
functions are needed. See page 480. 



VXIb^ls Instrumentation 



IC System Solution Based on the 370 
Programmable Curve Tracer 

The S370FA IC Failure Analysis System 
reveals common IC failure mechanisms 
such as leakage, shorts, opens, and bond- 
ing problems. See page 364. 



Manufacturing Test Systems 

Ttek's line of GPIB-compatible system 
components make it possible to build a 
unique, automated test system (at a 
reasonable price) that can easily be 
adapted to other applications. The result 
is a totally integrated system solution 
built to fit your test applications. See 
page 476. 



High-Speed A/D Functional Test System 

Tek's VXIbus Systems 

The VXIbus standard establishes the basis 
for the next generation of automated test 
systems, and is the most important new 
standard since IEEE-488. VXIbus 
(VMEbus Extensions for Instrumentation) 
is a completely open, nonproprietary ar- 
chitecture for modular electronic test in- 
struments that fully incorporates the 
open VMEbus standard, and is complete- 
ly compatible with Eurocard standards. 
See page 482. 
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7F70.4 //F;0 Opiicat-Ehrlrical CDiiKertem 

Optical-Electrical Converters 

The 7F10A and IIFIO are single-wide plug- 
in modules for use with either single-mode 
or multimode fibers. See page 490. 

Optical Sampling Head 

The S42 allows researchers to display and 
measure optical waveforms from dc to 6.4 
GHz in the 1000 nm to 1700 nm wave- 
length range. See page 491. 



Probes— The Strongest Linl( Between 
Your Jek instrument and Results 

H'k offers several new probes to optimize 
your system's performance. The P6511 
and P6513 Spring Contact Probes enable 
acquistion (at functional board sijeeds) of 
AC parametric waveform information 
from high-impedance te.st points. In a 
bed-of-nails fixture, automated te.sts can 
l)e performed with low circuit loading and 
high bandwidth. 

The P6150/P6156 high bandwidth, low 
impedance probes are designed for use 
with the 11000 Series, including the 11800 
Sampling Systems. See pages 518-548 for 
our complete line of signal acquisition 
probes. 



Complete Opto-Electronics Field 
Service Tool 

The 2815 OPTt)-Scope offers unpre- 
cedented capability for testing and main- 
taining optical communication systems. 
This portable, self-contained, lightweight 
package is both easy to use and handle. 
See page 492. 



SiMT Probing Measurements ^^'^^ 
Tek introduces a family of five adapters for Small Outline 
Integrated Circuits (SOIC) devices and another family of five 
adapters for Plastic Leaded Chip Carriers (PLCC) devices, and 
a SMT grabber clip. See page 544. 



Opto-Electronics, 
Measurement 
Accessory Products 




P6513 Spring Contact Prolh' 




Very High 
Density Probe 
Card for 
VLSI nstiny 




K501 nit Swivel Base 



The K501 compact swivel base, 
is designed for portable type in- 
struments used in a bench top 
environment. See page 550. 



The K318 is a gen- 
eral purpose utility 
cart used to provide onsite mobility, store 
equipment, plus provide a platform for 
PC-type instrument controllers. See 
page 550. The K217S is a rugged version 
of the K2 17 and designed to support the 
11000 Series instrument and other rack 
width instruments. See page 552. 



SMT Grabber Clips shown with PLCC and 
SOIC Adapters 
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Tfektronix has been an industry leader in 
information display products since it in- 
troduced the age of low cost graphics dis- 
plays with the discovery of the direct- 
view, bistable storage tube (DVST or 
Anderson Tube) in 1962. Tbday, the 
breadth of the Tfektronix product line, its 
family compatibility, peripheral support, 
leadership in meeting industry standards, 
and range of price/performance options, 
make Tfek information display products 
the best-equipped to meet research, engi- 
neering, business and manufacturing 
needs. 

Tfektronix has designed its information 
display products to offer a wide range of 
price/performance. Customers can select 
from a variety of entry-level and high- 
performance graphics workstations, col- 
or terminals, and color output systems. 
All information display products, at all 
price/performance levels, provide 
Tfektronix-qu£ility display and power. 



Tfek's new products in 1988 are designed 
to increase selection and choice so that 
customers can get just the power and per- 
formance they need. Product adaptabil- 
ity and access to applications are broad- 
ened with IBM and DEC compatibility 
with most information display products. 
Tbgether, Tfek's current and new informa- 
tion display products meet the need for 
performance, targeted application and in- 
creased economy in graphics products. 

Color Graphics Terminals 

The 4200 Series of Color Graphics Tfer- 
minals expands its versatile offering, 
bringing advanced features like an op- 
tionsl networking capability with the new 
4211 terminal. 

3D/2D Color Graphics Workstations and 
Terminals 

Famihes of 3D and 2D Color Graphics 
Workstations and Tbrminals present users 
with the ultimate in choice for high- 
performance graphics systems. Both 
graphics workstations and terminals are 
offered in 3D and 2D with a selection of 
features that truly reflects the specific 
needs of graphics users. Tek anticipates 
growth paths by offering easy upgrade 
from terminal to workstation. And while 
introducting new graphics systems, Tfek 
also protects investment in current Tfek 
products by offering local computing 
resources for 4100, 4120, and 4200 Series 
terminals. 



Applications Software 

PLOT 10® Applications Software and 
Standard Tbols expand Tfek's standard- 
setting family of graphics software with 
enhanced design and presentation soft- 
wre, increased portability from other ap- 
plications, and the NEW PHIGS library of 
subroutines to aid development of in- 
teractive graphics applications. 

Color Output Systems 

The 4693 Color Output Systems introduce 
a new technology: thermal wax printing. 
Offering quality printing, full color, and 
fast processing, thermal wax technology 
is available in a standalone color printer 
and, for highest quality, in a rasterizer 
system. All Ttek color output products 
combine to offer a range of price/perfor- 
mance, and now include compatibility 
with IBM PC and Apple Macintosh II 
systems. 

As aJways, "Ifektronix provides a complete 
offering of graphics supplies. 

Monitors 

Tfek offers a variety of monitors for your 
viewing needs. Monitor selections include 
ultra-high resolution, high resolution and 
general-purpose video monitors. 

RECONDITIONED 
TEKTRONIX INFORMATION 
DISPLAY PRODUCTS 

• Quick Delivery 

• Low Prices 

• New Product Warranties 

• Quantity Discounts 

With Tfek's quick delivery, you can be 
using Information Display products at 
substantial savings in just two weeks. 
Tektronix remanufactures demo and 
lease returns to latest specifications and 
offers them with new product warranties. 
Quantity discounts apply to current as 
well as discontinued products. 

In the U.S., contact your local Tektronix 
Field Office for IDG Reconditioned 
Product availability and prices. Overseas 
customers call your Tektronix Sales 
Office. 
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TEKTRONIX 4300 SERIES 
GRAPHICS WORKSTATIONS 




liktmntv 4800 Series WorkstatioTis Family. 



Tektronix Visualization 

...Setting the Pace to See the Future 

Continuing the Lead 

Tel<tronix continues to provide the 
graphics world with the Ijest in price per- 
formance value in its new series of 
graphics workstations and terminals. Of- 
fering the serious graphics user a selec- 
tion of 3D and 2D workstations and ter- 
minals and an ability to upgrade ter- 
minals to workstations, Tfek meets the 
need for performance, value and versatili- 
ty in the graphics environment. 

Graphics Workstations and 
Graphics Nodes 

Tfek's Graphics Workstations perform as 
completely integrated solutions to 
graphics intensive applications. Addi- 
tionally, they can be used separately as 
graphics terminals or as standalone com- 
pute platforms. 

For example, the graphics subsystems of 
Tek's high end workstations can be used 
as a terminal connected to a VAX or other 
host via RS-232, DMA or LAN connec- 
tions as an intelligent graphics node in a 
network. The compute engine can stand 
alone as a file server, compute server or 
engineering workstation. 

Flexibility of Implementation 

The Tfek 4300 family can be deployed in 
multiple computer environments. For ex- 
ample, the Tfek terminal subsystem can be 
connected to a host computer, then, as 
the application requires a more dedicated 
resource, the terminal can be removed 
from the host and attached directly to a 
Tfek compute engine via a high speed bus 
connection, forming an integrated 
workstation. 

Compatibility 

Ttektronix has been the graphics leader for 
over twenty years. Insuring a protected 
investment for our large installed base, 
our new workstations are compatible 
with the thousands of Tfek graphics ter- 
minals already in use. Out PLOT 10® 
graphics kernels include the latest GKS 
and PHIGS as well as Ttek's popular STI, 
TCS, and IGL graphics drivers. 

Applications 

A large number of applications current- 
ly run on Tfek terminals in the fields of 
mechanical CAD, earth resources, design, 
drafting and research. Many of these 
same applications also run on Ttek's new 
integrated workstations, providing stand- 
alone solutions to the design marketplace. 



Common System Software 

The Ulfek operating system continues to 
be a Tfek strength as one of the leading 
implementations of b.sd 4.2 with System 
V extensions. A rich set of utilities and 
system administration functions have 
positioned Ultek as a .solid, high perfor- 
mance, easy to use UNIX implementa- 
tion, well suited to graphics applications. 

Wide Family Range 

The design process consists of Defining 
and Conceptualization, Construction and 
Detailed Design, Rendering and Display- 
ing objects. Ttk provides the perfect 
match for each stage: From personal 
graphics drafting stations, to visualization 
systems and real time animation systems. 
And, all from one family of products with 
compatibility, common operating systems 
and graphics libraries as well as a wide 
range of options to match any graphics 
computing environment. 

Every workstation on the market was 
designed for a primary tJisk such as soft- 
ware development, realtime control, 
math computations or general purpose 
use. Tfek's specialty is graphics, and in the 



graphics intensive applications areas, Tbk 
workstations excel at meeting the 
market's needs. 

So, if your applications is graphics, and 
your focus is on Graphics Power, then 
Ttektronix is the logical choice. 

Ttek Graphics Workstations depicted on 
the following pages consist of three 
families of the 4300 Series: 

• 4330 3D High Performance System 

• 4320 2D Medium Performance System 

• 4319 Bit-Mapped X Window System 

Each of these systems can be expanded 
and optioned for most any graphics 
applications. 
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Tektronix 4330 Gt3phics Workstation for 
3D and shaded surface design visuailza- 
tion, realtime rotation and viewing. 



4330 



Graphics Workstation 



TYPiCAL APPLiCATiONS 

• 3D Mechanicai Design/Modeling 

• Simuiation Animation 

• Earth Resources 

• Cartography 

• Moiecular Modeling 

• Finite Element Analysis 

• Visualization 

FEATURES 

Graphics Power 

68020 Graphics Processor (16 MHz) 
4 to 52 MB Display List Memory 
Pipelined Parallel Architecture 
Transform Engine 
Tiling Engine 

4 to 24 Bit Plane Frame Buffer 
16 to 16.7 Million Colors 
340,000 3D Vectors/Second 
450,000 2D Vectors/Second 
20,000 Shaded Polygons/Second 
1280x1024 Pixel Addressability 
16 and 19-Inch Monitors 
Three-Button Mouse 
Optional 16-bit Z Buffer 
Optional Valuator Dials 
Printer Output Port 
Tektronix Terminal Compatibility 

Compute Power 

20 MHz Motorola 68000 CPU 
68881 Floating Point Co-Processor 
Optional High Speed Floating Point 
VME Bus Expansion 
4 to 12 MBytes Main Memory 
86 MB to 300 MB Disk Storage 
1.2 MB Flexible Disk Drive 
Ethernet TCP/IP 
SCSI Controller 

Serial, Parallel and Optional GPIB Ports 
VT200 Compatible Keyboard 
Optional Mass Storage 
Optional 60 MB Streamer Tape 

System Software 
UTek^" (bsd 4.2) System 

System V Extensions 
C Programming Language 
X Window System 
NFS Network File System 
System Utilities 
IBM PC Emulation 

Optional Languages— Fortran, Pascal 
Unify and Ingres Database 
High Performance Third-Party Software 
Applications Packages 
PLOT 10» Graphics Compatibility 




nktronix High Perfomumce SD Graphics Workstation 



The 4330 is the system for visualization 
of product concepts, allowing three- 
dimensional interaction with creative 
designs. Before parts are actually built, 
designs on the 4330 can be viewed, 
simulated, modified and perfected 
without requiring old fashioned time con- 
suming and expensive prototype and 
model processes. 

The Tfek 4330 is the ideal workstation for 
design processes requiring visualization 
and manipulation of 3D images at very 
high speeds. 

Dual Processors 

One 68020 processor is used for the oper- 
ating system and applications processing. 
Another 68020 processor is used to drive 
the graphics subsystem, ensuring max- 
imum graphics and compute throughput, 
with a dedicated processor for each of 
these functions. 

Workstation Performance 

The 4330 is a high performance worksta- 
tion designed 3D for graphics-intensive 
applications. The display processor in- 
cludes a 16 MHz 68020 which com- 
municates with the application process, 



manages the graphics peripherals and 
loads the display memory. A 6.5 MIPS bit 
slice engine traverses the display list and 
speeds coordinate geometry into a 13 
MFLOP Transform Engine which per- 
forms real time scaling, clipping and rota- 
tions. A 52 MOPS Tiling Address 
Generator calculates the pixel values bet- 
ween the end point coordinates and pro- 
duces Gourand or smooth shaded sur- 
faces. Additional custom gate arrays load 
the frame buffer in parallel and the 
results are displayed on a high resolution 
1280 X 1024 display at a flicker free 60 Hz 
refresh rate. 

Up to 16 light sources and 64 possible 
views allow objects to be viewed in 
parallel or perspective projection, sec- 
tioned, clipped, rolled and rotated. 
Graphics segments and a 32-bit virtual 
graphics coordinate space support true 
zoom and pan. Segment editing and sub- 
routining and the powerful Draw Facets 
command, provide high-level program- 
ming entities. With the optional liquid 
crystal stereo display, images come to life 
in real time. 
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Tektranix 4320 Graphics Workstation for 
detailed design and construction with 
high speed 2D vector graphics. 



4320 



Graphics Workstation 



TYPICAL APPLICATIONS 

• 2D Mechanical and Electrical Design 

• Earth Resources 

• Cartography 

• Finite Element Analysis 

• Visualization 

FEATURES 
Graphics Power 

68020 Graphics Processor (16 MHz) 
4 to 8 MB Display List Memory 
Bit Slice Graphics Engine 
8 Bit Planes 
256 Colors 

16.7 Million Color Lookup Table 
100,000 2D Vectors/Second 
1024x768 Pixel Addressability 
Optional 1280x1024 Pixel 
Addressability 
16 and 19-Inch Monitors 
Printer Output Port 
Tektronix Terminal Compatibility 

Compute Power 

20 MHz Motorola 68000 CPU 
68881 Floating Point Co-Processor 
Optional High Speed Floating Point 
VME Bus Expansion 
4 to 12 MBytes Main Memory 
86 MB to 300 MB Disk Storage 
1.2 MB Flexible Disk Drive 
Ethernet TCP/IP 
SCSI Controller 

Serial, Parallel and Optional GPIB Ports 
VT200 Compatible Keyboard 
Optional Mass Storage 
Optional 60 MB Streamer Tape 

System Software 

UTek"-' (bsd 4.2) System 
System V Extensions 
C Programming Language 
X Window System 
NFS Network File System 
System Utilities 
IBM PC Emulation 

Optional Languages— Fortran, Pascal 
Unify and Ingres Database 
High Performance Third-Party Software 
Applications Packages 
PLOT 10® Graphics Compatibility 




Tektronix High Performance 2D Graphics Workstation 



The 4320 is the recommended system for 
the detailed design and construction 
stage of product concepts, allowing fast 
two dimensional panning, zooming and 
vector drawing. Drawings are completed 
and viewed at high speeds, increasing 
productivity. 

Dual Processors 

One 68020 processor is used for the oper- 
ating system and applications processing 
Another 68020 processor is used to drive 
the graphics subsystem, ensuring max- 
imum graphics and compute throughput, 
with a dedicated processor for each of 
these functions. 



Workstation Performance 

The 4320 is a high-performance worksta- 
tion designed for 2D graphics-intensive 
applications. The 68020 Graphics pro- 
cessor communicates with the applica- 
tions process, manages graphics peri- 
pherals and loads the display memory. A 
high-speed bit slice engine converts co- 
ordinate geometry into full color results 
which are displayed on a 1024 x768 or 
a high-resolution 1280 x 1024 display at a 
flicker free 60 Hz refresh rate. 

Graphics segments, combined with 32 -bit 
graphics coordinate space, allow full 
detail viewing. 
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Tektronix 4319 Graphics Worltstation for 
design/drafting and general-purpose 
UNIX-based x window graphics. 



NEW 



14319 



Graphics Workstation 



TYPICAL APPLICATIONS 

• 2D Mechanical and Electrical 
Design/Drafting 

• Cartography/Mapping 

• Software Development 

• Artificial Intelligence 

• Personal Woricstation 

FEATURES 
Graphics Power 

8 Bit Planes 

256 Million Colors 

16.7 Million Color Pallette 

Color X Cache Graphics Accelerator 

1280x1024 Pixel Addressability 

16 and 19-Inch Monitors 

Compute Power 

20 MHz Motorola 68000 CPU 
4 to 20 MBytes Main Memory 
86 MB to 300 MB Disk Storage 
1.2 MB Flexible Disk Drive 
Ethernet TCP/IP 
SCSI Controller 
2 Serial Ports 
1 Parallel Port 

VT200 Connpatible Keyboard 
Optional GPIB Controller 
Optional Mass Storage 
Optional 60 MB Streamer Tape 
Output to Tek Color Printers 
Attractive Design, Compact Size 

System Software 

UTek™ (bsd 4.2) System 

System V Extensions 

C Programming Language 

X Window System 

NFS Network File System 

System Utilities 

IBM PC Emulation 

Optional Languages— Fortran, Pascal 

Optional Smalltalk, Lisp, Prologue 

Unify and Ingres Database 

High Performance Third Party Software 

Applications Packages 

PLOT 10® Graphics Compatibility 




Tektnmix X Windows System Graphics Workstation 



Most graphics workstation applications 
require varying levels of price/perfor- 
mance and the Tfek 4319 is the ideal 
choice for the conceptualization and draf- 
ting functions of the design process. As 
a member of Tfek's workstation family, the 
4319 is compatible with the higher per- 
formance 4320 and 4330 Series. 

Workstation Performance 

The Ttek 4319 is well suited to the draft- 
ing portion of the design process and ex- 
cels as a general purpose UNIX bit- 
mapped graphics workstation. The 4319 
compute power and system throughput 
are high, matching its quality graphics 
presentation and display speed. 



Color Cache™, Tek's proprietary cus- 
tom gate array graphics accelerator, in- 
creases graphics pixel drawing speed by 
up to a factor of eight over standard bit- 
mapped workstations. 

High speed X window system perfor- 
mance was a key design criteria for the 
4319 and as a result, user interaction is 
excellent, with very fast pop-up menus, 
multiple X windows, client and server 
tasks and on-line system utilities. 

A Tfek 4107 graphics emulator is supplied 
with the system to provide compatibility 
with Ttek vector graphics applications. 
The 4107 emulator runs in an X window 
concurrently with other X tasks. 
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The Tektronix 4301 is also used to form 
the compute platform for integrated Tek 
graphics workstations. 



4301 



Compute Engine 



FEATURES 
Compute Power 

Motorola 68020 20 MHz CPU 
68881 Floating Point Processor 
Optional Floating Point FPU 
256 MB Virtual Memory 

Bus 

VME Bus Architecture 
High Speed Graphics Bus 
High Speed Internal Bus 

Communications 

Ethernet TCP/IP 
2 RS-232 Ports 
Parallel Printer Port 
Optional RS-232 Ports 
Optional Centronics Parallel Ports 
Optional GPIB 

Mass Storage 

86, 156, and 300 MB Disks 
60 MB Streamer Tape 
1.2 MB Flexible Disk 

Input/Output 

VT200 Compatible Keyboard 
Three-Button Mouse 
GIN Devices 

Mjyor graphics applications have tradi- 
tionally required large mainframe hosts 
to provide the necessary computing 
power to generate the complex geometry 
required to feed graphics processors. 
Now, in one compact unit, the power of 
a mainframe is available in a single 
workstation, closely coupled to the 
graphics subsystem, without the com- 
munications overhead of traditional 
systems. Lower costs, higher performance 
and user interactivity are the key benefits 
of the 4301 compute engine. 

The 4301 compute engine provides 2.5 
MIPS (million iiistructions per second) of 
computing power and 0.7 MFLOPS 
(million floating point instructions per se- 
cond) to address medium range perfor- 
mance requirements. 

The 4301 fits well into a heterogeneous 
computer networking envirormient. Stan- 
dard communications ports are provided. 



4301 Compute Engine Application Processor 

The cabinet can contain one 5-inch disk 
drive, streamer tape and flexible drive. 
Additional peripherals may be added up 
to a total of 1.2 gigabytes of disk drive. 
A high speed imbedded SCSI controller 
insures quick response time and rapid 
disk access. 

A variety of Tfektronix input devices and 
high resolution color output printers are 
available as peripherals to the 4301 com- 
pute engine. Plotters and printers con- 
nect through standard output ports. 

Graphics 

The 4301 is fully compatible with Tfek's 
high performance 2D and 3D Graphics 
subsystems and can be connected via 
RS-232, DMA or Bus with Tfektronix 4220 
and 4230 terminals. 

Software 

The 4301 Compute Engine runs Iflfek (bsd 
4.2) ensuring access to a wide range of 
available software. 

Virtual memory of 256 Gigabytes is sup- 
ported and services are provided for all 
m^or peripherals. 

System V extensions provide a wide range 
of utilities, and Network File System 
(NFS) and X Window System ensure ac- 
cess to industry standards. 



High Performance 

The Motorola 68000 processor provides 
powerful industry-standard computer 
performance. Producing 2.5 MIPS and 0.7 
MFLOPS, the 68000 is ideally suited for 
graphics program.s. The 4301 compute 
engine can be coupled with Tektronix 
high performance graphics display pro- 
cessors to form integrated workstations 
with twin engine' horsepower for the 
most demanding applications. 

Terminal to Workstation Upgrade 

Existing Tfek 4220 and 4230 terminals can 
be upgraded in the field to graphics 
workstations by the addition of the 4301 
compute engine. A 4301 can also drive a 
number of graphics terminals over an 
Ethernet LAN using TCP/IP, or via 
RS-232. 

The 4310 can be used as a file .server or 
compute service in a network of graphics 
workstations. 
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In addition to forming the graphics sub- 
system of Tek's 4300 Graphics Worltsta- 
tlons, the following Tektronix terminals 
can also be used as graphics terminals 
connected to host computers. 



4200 



Terminal Subsystems 



These terminals maintain compatibility 
with Tfek's 4100 and 4200 terminal 
families and provide a logical upgrade 
path to increase the performance of host 
based graphics terminals for higli speed 
2D and 3D applications. 

Segment Memory 

4 to 52 MBytes of display list memory are 
supported for quick access to large 
drawings. 

Compatibility 

Connections to host computers, minicom- 
puters or to other workstations can be ac- 
complished by four different methods: 

• RS-232 high speed ports 

• DMA to a VAX DRll-C connection 

• LAN connection on a network 

• Bus connection to a Tfek workstation 

The LAN connection provides a diskless, 
Graphics Node, forming an ideal solution 
in a networking environment. DMA pro- 
vides the highest speed link to a VAX. 
RS-232 connection allows flexibility in 
deploynment of several terminals with 
the widest range of host options. 

The most efficient and highest speed con- 
nection is to a Tfek workstation, in- 
tegrating the compute and graphics func- 
tions together into a closely coupled 
system as described in the 4320 and 4330 
Graphics Workstation section. 

Printer Output 

A high speed printer port provides very 
fast output to the Tbk 4693D color printer 
for full color printed images. Other Ttk 
printers such as the 4692 and 4696 are 
also supported. 

Stereo 

Optional Stereo displays show 3D images 
with true depth perception. 




I 
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4200 Terminal Subsyst^mis 
3D Terminals 

The 4230 Series feature very high speed 
graphics with true color representation. 

FEATURES 

• 68020 Graphics processor (16 MHz) 

• 4 to 52 MB Display List memory 

• Pipelined Parallel Architecture 

• Transform Engine 

• Tiling Engine 

• 4 to 24 Bit Plane Frame Buffer 

• 16 to 16.7 million colors 

• 340,000 3D Vectors Second 

• 450,000 2D Vectors/Second 

• 20,000 Shaded Polygons/Second 

• 1280x1024 Pixel Addressability 

• 16 and 19 inch Monitors 

• Three Button Mouse 

• Optional 16 bit Z buffer 

• Optional Valuator Dials 

• Tektronix terminal compatibility 

4235 

• 4 bit planes 

• 4 MBytes display list memory 
4236 

• 8 bit planes 

• 4 MByte display list memory 




4237 

• 12 bit planes 

• Z buffer with 16 planes 

• 4 MByte display list memory 

2D Terminals 

The 4220 Series feature high speed 2D 
graphics for detailed design. 

FEATURES 

• 68020 graphics processor (16 MHz) 

• 4 to 8 MB Display List memory 

• Bit slice graphics engine 

• 8 bit planes 

• 256 colors 

• 16.7 million color lookup table 

• 100,000 2D Vectors/Sec 

• 1024 x 768 pixel addressibility 

• Optional 1280x1024 pixel 
addressability 

• 16 and 19 inch Monitors 

• Ttektronix terminal compatibility 

4224 

• 1024 x 768 pixel addressibility 

• 4 MBytes display list memory 

4225 

• 1280x1024 pixel addressibility 

• 4 MByte display list memory 
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4335 31) Graphics Workstation, 37,500 

4336 liD 2D Graphics Workstation. $47,500 

4337 :m 2D Graphics Workstation. $51,500 

4235 :!D Graphics Terminal. 823,500 

4236 (iraphics ■R-rminal. $33, .500 

4237 :») (iraphics 1\'nninal. $37,500 

4324 2D Graphics Workstation. $26,950 

4325 2D Graphics Workstation. $29,9.50 

4224 2D Graphics Terminal. $12,950 

4225 2D Graphics Ttrminal. $15,950 
4301 Compute Engine. $14,9.50 

STANDARD ACCESSORIES 
Includes: Color display, lilt swivel base, 
graphics module, compute mo<iule. \T2(M)-type 
keyboard, mouse, power cords, keyboard 
overlays, RGB cables, and manuals. 

OPTIONS 
Option lA — Floating Point Accel- 
erator (4301, 4330 4320 Series). + $4,900 
Option IB— 4 MByte Additional 
Memory (8 MBytes total) (4301, 
4330 4320 .Series). + $3,000 

Option IC— 8 MByte Additional 
Memory (12 MBytes total) (4301. 
4.330 4320 Series). + $6,000 

Option 2A — Additional 4 Bit Planes 
(8 total) (423.5 433.5). + $4,000 

Option 2E— 12 Bit Planes Double 
Buffered (4237 4337). +$12,000 
Option 3A— Dual RS-232C DMA 
(4301, 43.30 4320 Series). + $700 

Option 33 — Dual Centronics Inter- 
face (4301, 4330 4320 Series). + $700 
Option 3E— Network Adapter 
(4301. 4330/4320 Series). -^ $500 
Option 3F— Interactive DMA for 
DEC DRV-llWA Interface. + $1,500 
Option 3G— Local Bus Adapter 
(4.301, 4330 4320 Series). + $500 
Option 3W — Interactive DMA for 
DEC DR-IIW Interface.*' 
Option 10-Additional 360 Kbyte 
Flexible Disk (4301, 4330/4320 
Series). + $500 
Option 11— Additional 300 KV)yte 
Flexible Disk and Streamer T^pe 
(4301, 43.30 4320 Series). + $2,000 
Option 12 — Additional Streamer 
"Ripe (4301, 4330/4320 Series). -t- $2,000 
Option 16—156 MByte Hard Disk 
(4301, 4330/4320 Series). + $2,300 
Option 17— .300 MByte Hard Disk 
(4301, 4330/4320 Series). -k $5,500 
Option 32— 19-inch 1280x1024 
Color Display. +$1,500 
Option 33— Stereoscopic Display. +$12,000 
Option 49— Rental Thg. NC 

WARRANTY-PLUS SERVICE PLANS 

See Service Support on page 559. 

OPTIONAL ACCESSORIES 

Includes: Service manual, display calibration 
graticules, and software porting guide. 



ORDERING INFORMATION 

4319 2D (iraphic Workstation $11,950 

OPTIONS 

Option IB — Add 4MB Memory 
(8MB total) +$3,000 
Option IC— Add 8MB Memory 
(12MB total) +$6,000 
Option ID— Add 12MB Memory 
(H)MB total) +$9,000 
Option IE— Add 16MB Memory 
(20MB total) +$12,000 
Option 10— Add 360KB flexible 
disk +$500 
Option 11— 360KB flexible disk 
and (iOMB streamer tape (replaces 
1.2 MB flexible disk) + $2,000 

Option 12— Add 6()MB streamer 
taiH- +$2,000 
Option 13— Removable hard disk -$2,500 
Option 16—156 MB hard disk (re- 
places 86MB) + $2,300 
Option 17— 300MB hard disk (re- 
places 86MB) + $5,500 
Option 3J— GPIB interface + $300 
Option 32— 19 ' color display +«1.500 
Option 49— Rental "Dig NC 

FIELD KITS 
4319F1B— Add 4MB Memory $3,000 
4319F1C— Add 8MB Memory $6,000 
4319F3J— GPIB interface $300 

WARRANTY-PLUS SERVICE PLANS 

See Service Support on page 559. 

Option SO — Onsite iastallation and 

setup +$323 

Option El — EU +1 year onsite 

ser\'ice +$1,872 

Option SI — OEM + 1 year onsite 

service*' 

Option E2— E U +2 year onsite 
service +$3,975 
Option S2— OEM +2 year onsite 
service' ' 

Option E3— E/U +3 year onsite 
service + 5,289 

Option S3 — OEM -t^3 year onsite 
service" 

Option S4— OEM 90 day onsite 
service*' 

Option S9 — I year S/W update and 
phone support"' 



INTERNATIONAL POWER PLUG 
OPTIONS 

Option Al— I niversal Euro 220 V, .50 Hz. 
Option A2— I K 240 V, 50 Hz. 
Option A3— Australian 240 V, .50 Hz. 
Option A4*'— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, .50 Hz. 

SOFTWARE 

77i(,s- i.s- a parlial li.sl of the software (irailnhlc 
for 4300 Scries workslalioiLS. Please nfer to the 
software catalog for a complete list of software. 
4.319P01— Ulbk O/S Backup Media 
Option S9— Warranty Plus 
Option 01 — .Streamer Thj)e 
Option 02— 1.2MB Flexible Disk 
4300P34— Color Smalltalk 
Option S9 — Warranty Plus 
Option 01 — Streamer Tkpe 
Option 02— 1.2MB Flexible Disk 
4300P21— Data Ba.se Manager 
4300P22— Interactive Database 
Development Env. 
4300P32— EMACS Editor 
4300P33— Tek Common Lisp 
Programming Language 
4300P36— Quint us Prolog 
Programming Language 
4300P37— Fortran 77 
4300P38— Pascal 

RECONDITIONED 
TEKTRONIX INFORMATION 
DISPLAY PRODUCTS 

• Quick Delivery 

• Low Prices 

• New Product Warranties 

• Quantity discounts 

With Tfek's quick delivery, you can be 
using Information Display products at 
substantial savings in just two weeks. 
Tektronix remanufactures demo and 
lease returns to latest specifications and 
offers them with new product warranties. 
Quantity discounts apply to current as 
well as discontinued product-s. 

In the U.S., contact your local Tektronix 
Field Office for IDG Reconditioned Pro- 
duct availability and prices. Overseas 
customers call your Tektronix Sales 
Office. 



•' Contact your local sales office. 
•2 Unavailable for 4319. 
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SERIES 




4200 Series Graphics Terminals 

TYPICAL APPLICATIONS 

• CAD/CAM/CIM 

• Automated Mapping and Facilities 
Management 

• Presentation Graphics/Data Analysis 

• Process Control 

BENEFITS 

• Investment Protection 

• User Productivity 

• User Confidence 

• Matches Users Needs 

FEATURES 

• Compatibility with Thousands of 
S/W Applications and Host 
Platforms (DEC & IBM) 

• Sophisticated Graphics Capabilities 

• Excellent Reliability 

• Product Flexibility/Modularity 

Tbktronix color graphics terminals pro- 
vide advanced features at affordable 
prices, with a full range of fully compat- 
ible terminals to select from. 

The 4205 is our lowest cost terminal; the 
4207 and 4208 offer more advanced fea- 
tures and higher resolution. The SF4208 
is adapted specifically for shop floor, 
rough and dirty environments. The 4209 
is a large-screen version (19-inch) of the 




4200 Series Graphics Terminals 

4207 and, in addition, offers video out. 

The 4211 Networked Graphics Tferminal is 
the newest addition to our family of fully 
compatible graphics display products. 

4200 SERIES TERMINAL SELECTION GUIDE 



It combines the best of all the 4200 Series 
terminals with a higher resolution 
(1024 X 768) display. It achieves the fastest 
speeds yet in the low-cost color arena, 
and offers optional networking capability. 



Features 


4205 


4207 


4208 


SF4208 


4209 


NEW 4211 


Display size 


13-inch 


13-inch 


13-inch 


13-inch 


19-inch 


15 or 19-inch 


DIsplayable colors: 
Graphics 
Alphanumeric 
Palette size 


16 
8 
64 


16 

8 

64 


16 
8 

64 


16 

8 

64 


16 

8 

64 


16 or 256 
8 

4096 or 16.7 million 


Addressable points 


480x360 


640x480 


640x480 


640x480 


640x480 


1024x768 


Virtual graphics 
coordinate space 


4096x4096 


4096x4096 


4096x4096 


4096x4096 


4096x4096 


4 billionx4 billion 


Segment operations 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Local zoom andpan 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Arc and circle commands 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Pixel operations 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Two-port peripheral 
interface 


No 


Yes 


Yes 


Yes 


Yes 


Yes 


Color & monochrome 
copier support 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


4957/4958 Tablet support 


No 


Yes 


Yes 


Yes 


Yes 


Yes 


4510A support 


No 


Yes 


Yes 


Yes 


Yes 


Yes 


System memory, standard (bytes) 


256 K 


256 K 


512 K 


512 K 


512 K 


2 MB 


Optional additional megabytes 
of memory 


1.0 


1.0 


1.0 


1.0 


1.0 


2.0 


Video out 


No 


No 


Yes 


Yes 


Yes 


Yes 


Prices begin at 
(U.S. end user) 


$2,495 


$3,995 


$4,995 


$5,495 


$6,995 


$8,995 



Contact your local nktroni-x Sates representative. 
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COLOR GRAPHICS 4200 
TERMINALS SERIES 



I 

Software Compatibility 

The 4200 Series terminals incorporate 
specific features needed to meet the 
needs of applications in four specific 
areas: CAD/CAM/CIM, automated map- 
ping/facilities management, presentation 
graphics and data analysis, and process 
control. 

4200 Series users can run any program 
written for Tfek 4100 Series terminals, in- 
cluding Tfektronix' PLOT 10, TfekniCAD, 
STI, GDI, GKS, and IGL. Other 4200 
Series-compatible applications include 
packages from Computer Associates, SAS, 
MCS, SDRC, ESRI, and Sierra Geophysics. 

Advanced intelligent Grapliics Capability 

Performance and productivity are im- 
proved by enhanced segment operations, 
local zoom and pan, and multiple view 
functions. Local memory and graphics in- 
telligence allow users to define objects at 
the host, save them in the terminal, and 
then manipulate and edit them locally 
with only minimum interaction with the 
host. 

True local zoom and pan on the 4200 
Series rescales images using the full ad- 
dressability of the terminal's 4096-by- 
4096 coordinate space. Users can enlarge 
an image to view it in detail, then pan 
beyond the image displayed on the screen 
to zoom in on a portion. These powerful 
functions are handled locally by the ter- 
minal aind do not require host interaction. 

Users can display up to 64 views in in- 
dependent viewports on the screen, 
allowing them to compare graphics infor- 
mation simultaneously, look at different 
views of one object, or display time-series 
data. 

The 4200 Scries is ANSI X3. 64-compatible 
and supports standard industry alpha- 
numerics. Users can download custom 
character fonts from the host computer 
to fit specific applications. 

The 4200 Series supports Ttek's 4690 
Series Color Copiers, including the new, 
powerful 4693D, and popular low-cost 
printers such as the HP ThinkJet, HP 
LaserJet, Epson FX-80, and others. A 
background copy feature frees the com- 
puter for continued use while it makes 
hard copies. New to the 4200 Series is 
support for HPGL-compatible plotters. 



TbkniCAD is a trademark of Tkktronix, 
Inc. PLOT 10 is a registered trademark 
of Tektronix, Inc. 

Flexible leasing programs available 
In the continental U.S. 




NEW 4211 



In addition to the graphics input device 
on the keyboard, the 4200 Series supports 
an optional mouse, plugged directly into 
the keyboard. The 4200 Series, except for 
the 4205, also supports Tfek's 4957 and 
4958 Graphics Tkblets. 

VT200 Compatibility 

DEC users have full access to high- 
performance Tfek graphics and long-term 
support for an upward migration path. 
The 4200 Series provides complete 
alphanumeric compatibility with DEC's 
VT200 family The Tfek VT200 keyboard 
supports most Tfektronix 4100 and 4200 
Series applications and VT200 applica- 
tions without modification. 

GDDM Compatibility 

Tfek brings the performance advantages 
of Tfek graphics to IBM users while main- 
taining compatibility with existing GDDM 
applications. Both high-performance Tfek 
graphics and existing GDDM apphcations 
are supported, giving users the widest 
graphics choices available. 

Shop Floor Features 

The SF4208 Industrial Color Graphics Tfer- 
minal offers the full graphics perfor- 
mance of the 4200 Series Color Graphics 
Tferminals combined with the construc- 
tion to withstand the rigors of the shop 
floor. The SF4208 is suitable for a wide 
range of manufacturing applications in- 
cluding mechanical drawing preview, 
numeric control tool path simulation, pro- 
duction assembly and process control. 

GDDM compatibility offers access to a 
variety of exsiting applications. Users can 
access up to five IBM host sessions,chang- 
ing sessions by pressing just one key. The 
4200/CX Series terminals have dual-host 
connections, so they can be linked simul- 
taneously to an IBM host and a DEC or 
other RS-232 host. 



IZSS14211 

Networked Graphics Terminal 



ADDITIONAL FEATURES 

• Networking Capability 

• 15- or 19-Inch Display 

« Multiple Configuration Choices 

The NEW 4211 combines the best of all the 
4200 Series terminals with higher display 
resolution (1024 x 768). It is the fastest ter- 
minal yet in the low-cost color graphics 
arena, and includes advanced features like 
optional networking capability and dual 
display support for separating graphics and 
alphanumeric displays. 

Many Connections 

The 4211 allows you to connect to any com- 
puter on an RS-232 line, a coax line, or a 
network line. In addition, it gives you 
VT200 and GDDM emulation for immediate 
compatibility with any package conform- 
ing to these popular standards. You can ex- 
pect programs currently running on any 
4200 Series terminal or on the 4111 to run 
on the 4211 without modification. 

Modularly Configured 

The 42irs modular design allows you to 
configure the terminal with only those ad- 
vanced features needed for your applica- 
tion. You can outfit it with an optional ex- 
tra four bit planes (four are standard), giv- 
ing you a palette of 16.7 million colors with 
256 displayable at one time. You can select 
a 15 or 19-inch screen and you can pur- 
chase an extra two megabytes of memory 
(two are standard). 

Flexible Packaging 

The 4211 's physical design allows you to place 
the graphics engine module out of your way. 
And, for the first time, we are offering a tilt 
and swivel base as a standard part of the 
product and a floor stand as an option. 

ORDERING INFORMATION 

4205 Color Graphics Tferminal .S2,49,5 

4207 Color Graphics Tferminal S3. 995 

4208 Color Graphics Tferminal .t4,995 
SF4208 Industrial Graphics 

Tferminal .S 5.495 

4209 Color Graphics Tterminal .S6,995 
4211 Networked Graphics 

ftmiinal S8,995 

STANDARD ACCESSORIES 
Includes: Power cord. RS-2.32 cable and 
manuals. 

OPTIONAL ACCESSORIES 

Includes: Mouse, additional memory, sealed 
keyboards, programmers documentation and 
IBM coaxial interface. 

International keyboard and power cords are 
also available. 

WARRANTY-PUUS SERVICE PLANS 

See Service Support on page 559. 
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4693D 

Color Image Printer 



TYPICAL APPLICATIONS 

• Presentaton Graphics 

• 2D and 3D CAD 

• Computer-Generated Imagery 

• Complex Business Graphics 

• Desktop Publishing 

BENEFITS 

• Accepts All Full-Color Screen 
Graphics 

• Handles Multiple Users and 
Applications Simultaneously 

The 4693D Color Image Printer accepts 
and prints high-resolution graphic images 
on paper or transparencies in as little as 
1.5 minutes. It features a high-speed 
digital interface, a Motorola 68020-based 
controller, and a 300-dpi color thermal 
w£ix print engine. 



FEATURES 

• Thermal Wax Print Technology 

• High-Speed Digital Interface 

• 300-dpi 

• 16 Million Colors or 256 Shades of 
Gray 

• 2048 by 1536 Pixel Resolution 

• Color or Monochrome Printing at 
1 Minute/Page 



With a color palette of more than 16 
million colors, the 4693D excels at high- 
quality printing of computer-generated 
color graphics from 2D Une drawings and 
business graphics, to sophisticated com- 
puter imaging. It also can accept a color 



image and print it in black and white, 
using up to 256 shades of gray. With an 
optional 4-channel multiplexer and op- 
tional memory, the 4693D queues and 
processes multiple images simultaneous- 
ly, providing optimal results to each user 
without delay. 

The 4693D is compatible with all Tbktronix 
color display systems and workstations, as 
well as those from Apollo, Sun, Silicon 
Graphics, Apple Macintosh II, IBM PC, PC 
Compatibles, Commodore Amiga, 
Masscomp, and others. 

Ordering Information is on page 58. 

451 OA 

Color Graphics Rasterlzer 



TYPICAL APPLICATIONS 

• Direct Host Connection to Tektronix 
4691, 4692, 4693D, 4696 Color Out- 
put Systems 

BENEFITS/FEATURES 

• Shared System Resource 

• More Than 130,000 Colors Available 

• IBM 3287-Style Coax Interface 
(CX4510A) 

• Compatible With Tektronix 
4100,4110,4120,4200 Series Graphics 
Terminals (2D Vector Data) 

The 4510A Color Graphics Rasterizer 
enables a direct host connection to the 
4691, 4692, 4693D, and 4696 color printer 
systems. This allows you to configure 
shareable color output systems, compat- 
ible with most computer systems or 
Ttektronix terminals. 

The 4510A accepts Tektronix-style 
graphics data serially to drive color 
graphics printers at maximum potential 
for quality color and high resolution. 

When equipped with the optional IBM- 
style coaxial interface, the 4510A can be 
connected simultaneously to an IBM and 
a non-IBM host computer 

Ordering Information Is on page 58. 
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4693RGB 



NEW 



Color Screen Printer 



TYPICAL APPLICATIONS 

• 2D/3D CAD Screen Copies 

• Technical Data/Scientific Images 

BENEFITS 

• Video Interface 

• Compatible With Most Non- 
interlaced Color Display Systems 

• Simple Installation and Calibration 

• Small Fiber-Optic Cables 

FEATURES 

• Screen Copies in 43 Seconds 

• Sheet-fed Paper and Transparency 
Film 

• User Installable 

• Small, Lightweight Fiber Optic Inter- 
connect Cable 

• Compatible With a Wide Variety of 
Display Systems 

• Image Capture Within 4 Seconds 
Regardless of Display Size and Col- 
or Pallet 

• Automatic Calibration 

• Image Queueing and Sizing 

• 4096 Colors or 16 Gray Shades 

» Personal Control Unit 

The 4693RGB adds superior performance 
as a video-interfaced, color screen printer 
based on thermal-wax print technology. 
Features such as less than 4-second 
screen capture, automatic calibration, im- 
age queueing, and multi-user capability 
are designed to increase user productivi- 
ty. Image quality is enhanced with a 4096 
color palette, 300 dpi, and image sizing 
to the boundries of the media print area. 
A Personal Control Unit located at the 
user work -site gives the individual user 
a three-button, 32-character LCD display 
to control quanity of prints, imaging func- 
tions, and printer status. 

Ordering Information is on page 58. 




4696 



Color Ink-Jet Printer 



TYPICAL APPLICATIONS 

• Presentation Graphics 

• PC CAD, Publishing 

• Terminal Screen Copies 

BENEFITS 

• Low Cost 

• Three Graphics Modes 

• Easy Installation and Maintenance 

• Roll, Sheet or Transparency Media 

• Quiet, Compact Design 

• Complete Supplies Start-up Kit 

FEATURES 

• 120 by 240 dpi 

• 0.47 Square Inch-Per-Second Printing 

The 4696 Color Ink-Jet Printer combines 
low cost and quiet operation in a compact 
design. It produces high quality color 
screen copies at the push of a single key, 
in vivid color with addressability of up to 
120x240 dpi. Specially-formulated inks 
for the 4696 provide excellent color satur- 
ation and brilliance. A separate black car- 
tridge ensures a true black that is unob- 
tainable from other systems that mix dyes. 
Three graphics printing modes offer a vari- 
ety of print qualities and speeds, including 
enhanced black at regular speed and en- 
hancement of all colors at reduced speed. 

Ordering Information Is on page 58. 



4521/4522 

Color Video Processors 



TYPICAL APPLICATION 

• Interface for Tektronix 4692, 4693D 
and 4696 Color Printers to Tektronix 
Terminals, Workstations and 
Monitors 

BENEFITS/FEATURES 

• Color Screen Copy Capability for 
Terminals, Workstations, and 
Monitors with Color Video Outputs 

• RGB Video Input 

• Image Capture in 2 Seconds for 
Fast Display Off-load 

• Multiple Image Queueing and Print 
Requests 

» 8 or 64 Colors 

The 4521 and 4522 Color Video Pro- 
cessors provide a simple method of inter- 
facing Tektronix color ink-jet printers to 
a variety of terminals, workstations and 
monitors. 

These processors quickly capture a copy 
of the display video signal, freeing the 
display for other tasks. The screen image 
is converted into data for use by Tfek color 
printers to produce a copy of the screen 
image. The processors can also produce 
multiple copies of a single image, as well 
as multiple image capturing and 
queueing. 

Ordering information is on page 58. 
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4957 



Graphics Tablet 



TYPICAL APPLICATION 

• Data Transfer From Paper to 
Computer Data Base 

BENEFITS/FEATURES 

• 12x18 inch Active Area 

• Easy to Use Four-button Cursor on 
Stylus 

• Compatible With Tek 4100 and 4200 
Series Terminals and Graphic 
Workstations 

• RS-232C Compatible 

• 1000 Points/Inch Resolution 

• 0.010-inch Accuracy 

The 4957 Destop Graphics Tablet reads 
graphic coordinate data via a four-button 
cursor or stylus (optional). By touching 
either to the tablet's surface, X-Y coor- 
dinates are calculated and relayed to the 
host terminal or computer for further 
processing. The 4957 augments your ter- 
minal's keyboard as a menu selection or 
cursor control device. 

The 4957 is compatible with the 
Tfektronix 4106A, 4107A, 4109A, 4110A, 
4120 and 4200 Series Color Graphics 
Terminals and Tektronix Graphics 
Workstations. 



4958 



Graphics Tablet 



TYPICAL APPLICATION 

• Schematic Capture 

BENEFITS/FEATURES 

• 18x24 to 44x60 inch Working Area 

• Desktop or Pedestal Mount 

The 4958 Graphics Tkblet reads graphic 
coordinate data via a multi-button cursor 
or a stylus (optional). When either is 
touched to the tablet surface, the tablet 
calculates the coordinates and relays 
them to the host computer/terminal for 
further processing. 

The 4958 is available in either 18x24 inch 
desktop, 36 x 48 inch pedestal-compatible, 
or 44 X 60 inch pedestal-compatible con- 
figurations. The 4900H01 Tkblet Pedestal 
is available for pedestal-compatible 
surfaces. 

The tablet cursor is available with 4 or 16 
buttons, and a cross-hair lens for accurate 
point selection. The cursor serves as a 
programmable hand-held keyboard from 
which the user can perform user-defined 
functions. 

The 4958 offers up to 1,000 points-per- 
inch resolution with 0.010-inch accuracy. 




NEW 



I4991S3 

Scanning/Drafting System 



TYPICAL APPLICATIONS 

• Mechanical/Electrical Engineering 

• Architectural, Mapping 

• Translates Hard Copy into CAD 
Databases 

BENEFITS/FEATURES 

• S-Fold Productivity Increase Over 
Manual Digitizing or On-Screen 
Redesign 

• Simultaneous Scanning and 
Vectorizing 

The 4991S3 Scanning/Drafting System 
quickly transforms existing line-intensive 
documents into a useful, accurate data- 
base for CAD and mapping systems. It 
provides scanning, vectorizing, editing 
and computer-aided drafting tools for 
many applications in mapping, architec- 
ture, and mechanical and electrical 
engineering. 

Because the system's 4991 Scanner/Vec- 
torizer and 4324 2D Graphics Workstation 
perform scanning and editing processes 
locally, valuable CAD system resources 
are not tied up with time-consuming in- 
put tasks. The multi-tasking UNIX-based 
workstation allows concurrent editing of 
existing vector files during the scanning 
process. 

Interactive TekScan scanning software 
gives the user maximum flexibiUty and 
control in preparing the most useable 
database for each application. Its 
straightforward user interface simplifies 
scanning and editing through on-screen 
menus. 



The 4991S3's PLOT 10 TfekniCAD editing/ 
drafting software supports a powerful 
array of geometric entities, symbols, line 
attributes, editing functions, and user- 
definable macros, while its PLOT 10 
CADDPort bidirectional data exchange 
utility software rapidly and accurately 
translates data to all leading CAD 
formats. 

ORDERING INFORMATION 

4692 Color Graphics Copier S7,795 
The 4692 rtmst be ordered with on-site installa- 
tion and setup. 

4693D Color Image Printer S8,495 
4510A Color Graphics Ra.sterizer S.5,99.5 
4693RGB Color Image Printer $6,400 
The U693RGB must be ordered with a video 
adapter with prices starting at $1,200. 
4696 Color Ink Jet Printer $1,79.5 

4521 Color Video Processor $1,995 

4522 Color Video Processor $3,995 

4957 Graphics Tkblet S995 

4958 Graphics Tablet $500 
499 1S3 Scanning/Drafting 

System. $125,000 
OPTIONS 

Contact your local Ibktronix Sales Representative. 
WARRANTY-PUUS SERVICE PLANS 

See Service Support on page 559. 



GRAPHICS SUPPLIES 

Paper, pens, transparencies, ink and 
maintenance cartridges, ribbons, toners, 
diskettes, data cartridges, manuals, 
cables for: 

• Color Image Printers and Systems 

• Graphics Tablets 

• Graphics Terminals and Workstations 

Complete Computer Graphics Supplies 
Catalog available through the toll-free 
number or yo\ir local Tlpktronix office. 

Direct Order Desk toll-free number: 

1-800-TEK-6100 

Alaska & Oregon call collect: 

1-503-642-8000 

Open from 6:00 am to 5:00 pm PSST 
VISA/MasterCard accepted 

International customers call your local 
Tbktronix office. 



RECONDITIONED 
TEKTRONIX INFORMATION 
DISPLAY PRODUCTS 

In the U.S., contact your local Tektronix 
Field Office for IDG Reconditioned 
Product availability and prices. 
Overseas customers call your Tektronix 
Sales Office. 
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IMAGING 
DISPLAYS 




GMA 201 19" Ultra-High Resolu- 
tion Monochrome Analog Raster Display 

TYPICAL APPLICATIONS 

• Document Retrieval 

• Architectural CAD 

• Gray Scale Imaging 

• Computer-Aided Publishing 

BENEFITS 

• Image Uniformity 

• High Reliability 

FEATURES 

• Ultra-High Addressability and Visual 
Resolution 

• Highly Stable Operation 

• Precision Landscape-Format Display 

• Over 3,000,000 Viewable Pixels 

The GMA 201 features a bright, stable, 
flicker-free 60 Hz refresh rate, 2048 
horizontal by 1536 vertical viewable pix- 
els, and a crisp, well-focused beam at all 
points on the screen. A high-bandwidth 
200-MHz amplifier affords maximum im- 
age fidelity while digitally-acyusted focus 
and astigmatism tracking provide crisp, 
stable displays, even in the corners. 

ORDERING INFORMATION 

GMA201 Monochrome Raster 

Display Monitor. .53,950 

OPTIONS 
Option 23*'— Cabinetry and CRT 
Bezel. + $870 

Option 30—64 kHz Horizontal Sync. NC 
Option 32—78 kHz Horizontal Sync, NC 
Option 38—75 Hz Vertical Svnc. NC 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, r)() Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

Option 23 includes a standard North 
American 115 V power plug. Option 23 is 
required to order A1-A5 power plugs 

OPTIONAL ACCESSORY 

Service Manual— Order 070-5079-00 8130. 



GMA 202 19" Ultra-High Resolu- 
tion Monochrome Analog Raster Display 

TYPICAL APPLICATIONS 

• Medical Imaging 

• Reconnaissance 

• Computer-Aided Publishing 

• Document Retrieval 

BENEFITS 

• Small "Footprint" 

• High Reliability 

FEATURES 

• Ultra-High Addressability 

• Visual Resolution 1536x1536 

• Highly Stable Operation 

• Precision Page Format Display 

The GMA 202 features a bright, stable, 
flicker-free display with 1536 horizontal 
by 2048 vertical viewable pixels and 
comes fuUy equipped with all required in- 
ternal shielding. 

Our modular concept provide customers 
a wide range of displays while minimiz- 
ing costly modifications to incorporate 
additional displays with various limited 
performance ranges. 

ORDERING INFORMATION 

GMA202 Monochrome Raster 

Display Monitor $3,950 

OPTIONS 
Option 01— WB (P45) Phosphor with 
30% contrast enhancement filter +S100 
Option 10 — Composite Video + $85 

Option 41—80 kHz-120 Hz interlace NC 
Option Bl — Service Manual. + $75 

INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, .50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzeriand 220 V, 50 Hz. 

For further information, contact: 

Tfektronix, Inc. 
PC. Box 500, MS 46-943 
Beaverton, Oregon 97077 
or call: (503) 627-6868 
(800) 835-9433, ext. 6868 
TWX: 910-467-8708 
TLX: 151754 
FAX: 503-627-2670 



GMA 251 



19" Ultra-High 
Resolution Digital Image Display 

TYPICAL APPLICATIONS 

• Photogrammetry 

• Picture Archiving and 
Communication Systems (PACS) 

• Reconnaissance 

• Gray-Scale Imaging 

• Computer-Aided Publishing 

BENEFITS 

• Easy Interface 

• Image Update Speed 

FEATURES 

• 2048x1536 Pixel Display 

• 2048x2048 Pixel Frame Buffer 

• Scroll and Window Functions 

• 16-Bit Parallel Interface Operates at 
Up to 20 Mbyte/Sec 

• 0.2 Sec Display Update Time 

• 256 Levels of Gray-Scale 

The GMA 251 makes the benefits of high- 
resolution video available to the system 
builder. 

The frame buffer incorporates ultra fast 
circuits that allow the user to update the 
display as fast as 5 times a second. This 
frame buffer has a storage capacity of 
2048x2048x8 and, by scroUing the en- 
tire image can be displayed on the screen. 

ORDERING INFORMATION 

GMA251 Monochrome Digital 

Image Display. $16,250 

OPTIONS 
Option 01— WB (P45) Phosphor with 
.■30"i. rontra.sl enhancement filter +$100 
Option Bl — Service Manual. +$150 
Interface Cards— Call for information on 
custom cards such as VME, AT, etc. 
INTERNATIONAL POWER PLUG OPTIONS 
Option A 1— Universal Euro 220 V, .50 Hz. 
Option A2— UK 240 V, .50 Hz. 
Option A3— Au.stralian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switxzeriand 220 V, !50 Hz. 
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600 HIGH-RESOLUTION 
SERIES DISPLAY MONITORS 



600 



Series Monitors 



General-Purpose, Economical X-Y 
Displays to Very High-Resolution X-Y 
and Raster Displays for Critical 
Applications 



606B 



Monitor 



TYPICAL APPLICATIONS 

Ultrasound Multi-Imaging 
High Density Graphics 
Imaging For Scan conversion 
Scanning Electron Microscopy 

BENEFITS 



Ultra Sharp Images 
Image Stability 
High Reliability 

FEATURES 

Uniform Resolution 
Brightness Uniformity 
Multi-Imaging Capability 



608 



Monitor 



TYPICAL APPLICATIONS 

Spectrum analysis 
IR Imaging 
Mass Spectrometry 
Ultrasound 

BENEFITS 

Optimum Viewing Capability 
High Ambient Viewing 
Photographic Quality Images 

FEATURES 

70 fL Useable Brightness 
High Clarity 
Excellent Gray Scale 





TYPICAL APPLICATIONS 

• Ultrasound 

• Logic Analyzers 

• Electronic Test Equpment 

• Network Analyzers 

BENEFITS 

• Economical Display 

• High Reliability 

FEATURES 

• Low Cost 

• Modular Packaging 

• Low Power Consumption 



608 Option 2.1 



KEY SPECIFICATIONS FOR X-Y DISPLAYS 





606B 


608 


620 


Spot Size* ' 


0.08 mm (3.1 mils) 


0.26 mm (10 mils) 


<15 mil <25 mil at 
max drive 


Display Size 


8x10 cm 


9.8x12.2 cm 


10x12 cm 


Acceleration Potential 


5.5 kV 


22.5 kV 


12.0 kV 


Bandwidth, X-Y*2 


>3 MHz 


>5 MHz 


>2 MHz 


Bandwidth, Z*^ 


5 MHz 


>10 MHz 


>5 MHz 


Rise Time 


<35 ns 


<35 ns 




Input R and C, X-Y*3 


1 Mn ±1% or 5on 
<47 pF 


1 Mfis 
<60 pF 


1 Mn< 

<47 pF 


Input R and C, Z*3 


1 M or 5 Mfi 


1 m <60 pF 


1 MO. <47 pF 


X-Y Phase Difference 


1 ° to > 500 kHz 


<1° to 1.5 MHz 


<1° do to 500 kHz 


Recommended Source 
Impedance. X Y and Z 


<10 kn in IMn pes. 


<10 kfi 


<10 kn 


Temperature Range 


to 50° C 


to +50° C 


to +50° C 


Power Requirements''' 


75 W 


61 W 


See footnote*^ 


Included Accessories 




Lined external 
Implosion shield 
(graticule) for 
adjustment purposes. 


Lined external 
implosion shield 
(graticule) for 
adjustment purposes 


Recommended 
Cameras 


C-30BR C-5C Opt.01, 
C-7 Opt. 01 


C-5C Opt. 01, 
C-7 Opt 01 
C-59A 


C-5C, C5-C Opt 01 
C-7 Opt. 01 



Measured at 0.5 ilA, except for the 606A, measured at 0.1 tiA. 
•2 Full spec would read: "dc to . . ." appropriate fiffiire. 
*•' "< " means "paralleled by less than". 

'* Line-mltage selector allows operation from 100, 110, 120, 200, 220, and 240 V (±10% on 
each range). 48 to 440 Hz (ejrept the 624 which excludes 220 V). Number given shows Watt 
max at nominal line voltage. The 620's power requirements are 90 to 132 V ac; 48 to 440 
Hz, 22 W mxuc, 0.2 A at 120 V ac, 60 Hz. 
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600 HIGH-RESOLUTION 
SERIES DISPLAY MONITORS 




KEY SPECIFICATIONS 



634/634LC 





634* < 634 Option 01 


Video Display 


634LC 634LC Option 01 


Display Size (flat screen) 


9 cmx12 cm 9x12 cm 


Resolution* ' At least 


1100 line 650 line 


Position Accuracy/Nonlinearity 


sO.5% within 9 cm circle. 




£l% in corners. For Option 01: 1% 




within 90 mm circle, 2% at corners 


Brightness 


515 cd/m2 (150 (L) max 


Brightness, Nonuniformity 


Less than ± 10% 


Bandwidth 


1-10 MHz std. (20 MHz video 




bandwidth available as Option 14.) 



Monitors 



" Merged raster lines. 

" Standard 634 accepLs the line/field rate (^625/50. Discrete line rates of 675/60 through 1083/60 
can be accommodated using Option 15. Option 15 is factory calibrated at 1029/60. 



TYPICAL APPLICATIONS 

• Multi-Imaging Cameras 

• Reconnaissance and Surveillance 

• Electron Microscopy 



FEATURES 

High Resolution 

Excellent Gray Scale 

Full Screen Brightness Uniformity 



BENEFITS 

Picture Perfect Images 
Low Distortion Images 
High Stability 



ORDERING INFORMATION 

606B Monitor" $4,925 634 Monitor*' $3,610 RECOMMENDED CAMERAS 

608 Monitor*' $3,080 634LC Monitor" $2,510 See Instrumentation Documentation Devices 

620 Monitor*' $1,710 section. 

C-5C Option 01, C-7 Option 01, C-59A. 

•' Without handle feet or covers. 



606B 608 620 634 634LC Description Price 



Option 01 




1^ 








Internal Graticule 


NC 


Option 01 








y 




Resolution of 800 Line Nominal, 650 Worst Case 


-$150 


Option 01 










y^ 


Resolution of 800 Line Nominal, 650 Worst Case 


-$150 


Option 06 






y' 






UL 544 (Includes Handles, Feet and Covers) 


-i-$135 


Option 06 








y' 




UL 544 (Includes Handles, Feet and Covers) 


+ $135 


Option 06 












UL 544 (Includes Handles, Feet and Covers) 


+ $135 


Option 07 


y- 










Screwdriver Front Panel Controls 


+ $30 


Option 09 






y' 






UL 544 Component Recognized 


NC 


Option 10 






1^ 






25-Pin Remote Program Connector 


+ $55 


Option 12 












GM (P7) Phosphor with Internal Graticule 


+ $65 


Option 13 












Reverse Video 


+ $85 


Option 14 












20 MHz Video Amplifier 


+ $145 


Option 15 








y' 




Variable Line Rates 


+ $280 


Option 15 












Variable Line Rates -t- 20 MHz Video Amplifier 


+ $600 


Option 16 








y' 




25-Pin Video Input 


+ $55 


Option 20 






(6,31)- ' 






AC Delete 


-$20 


Option 21 












Full Differential Inputs 


+$60 


Option 22 












Extended Gain Range 


+ $45 


Option 23 




(28)- ' 


(6,28,31)' ' 






Handle, Feet and Covers 


+ $120 


Option 24 












Linearized Z-axis 


+$75 


Option 25 




>^ 








TTL Blanking 


+ $75 


Option 25 






y' 






TTL Blanking 


+ $50 


Option 28 




(23)-' 


y' 

(6,23.31)* ' 






Covers Only 


+ $90 


Option 29 












Metal Bezel 


+ $75 


Option 31 






f 






Delete all Rear BNC's. DC Power Connector 
and AC Power Supply and Switch 


-$25 


Option 76 






y' 






GM (P7) Phosphor 


+ $65 



* ' Not available with these options. 

Special pricing terms and conditions are available to qualified OEMs. Contact your local Tektronix representative for complete information. 
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VIDEO DISPLAY 
MONITOR PRODUCTS 




CHARACTERISTICS 

CRT 

CRT— 9-inch diagonal, 90° deflection angle. 
Resolution — >600 lines. 
Phosphor— P4. 

ELECTRICAL 
Input Switchable Impedance— 10 kO/75 Q. 
Output Impedance — 75 0. 
Video Input (NTSC)— Composite 0.5 to 
2.0 V p p. 

Sync Input — Negative. 
Power Requirements — 27 W typical. Input 
voltage selected by range switch; 100 to 120 
V ac .standard, 220 to 240 V ac, Option Al. 
Line Frequency — 50 to 60 Hz. 

ENVIRONMENTAL 

Operating Ttemperature Range— 20 to 50 °C. 

PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Height 

Width 

Depth 


240 
220 
246 


9.5 
83 
9 75 


Weight » 


kg 


lb 


Net 


5.9 


13.0 





ORDERING INFORMATION 

DX05 Video Monitor. .$290 
INTERNATIONAL POWER PLUG OPTIONS 

Option Al— Universal Euro 220 V, 50 Hz. 



DX05 

Video Monitor 



NEW 



TYPICAL APPLICATIONS 

• Closed-Circuit Television 

• Display For CCD Video Camera 
(CI 001) 

• Display For Digital Camera System 
(DCS) 

BENEFITS 

• General Purpose Monitor 

• Small Size 

FEATURES 

• NTSC Format 

• Medium Resolution 

• Low Cost 



The DX05 is a nine-inch diagonal, 
desktop, black and white display video 
monitor. It is suitable for general purpose 
video applications requiring the NTSC 
format. 

The low cost of the DX05 makes it an 
easily affordable accessory. Its small size 
(8.3x9.5 in.) makes it especially suitable 
for applications with limited space. 

The loop-through video connection 
means it can be used in series with other 
video devices such as the HC01/HC02 
Video Copiers or the ClOOl CCD Video 
Camera. 
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COMMUNICATIONS 

PRODUCTS 

CONTENTS 



Media Analyzer 65 

Metallic TDR Cable Testers 66 

Fiber Optic TDR Cable Testers ... 68 
Communications Network 

Analyzers 70 

Telecommunications Test 

System 72 

Television 73 

Spectrum Analyzers 92 



Communications Products are quality instruments designed to 
test, time, measure, and monitor a variety of data communica- 
tions networlc, RF, and television signals. 

Communications Network Analyzers 

Tfektronix Communications Network Analyzers division and LP- 
COM, a subsidiary of Tfektronix, provide a full range of network 
communications testing solutions. The range of equipment in- 
cludes: metallic cable testers, fiber cable testers, LAN media 
and protocol analyzers, and telecommunications test systems. 

The network communications testing products are easy to use, 
portable, and rugged. The equipment is designed to help find 
and solve problems in the networks and reduce downtime. 

Tfektronix now has a versatile, modular test system that offers 
extensive test and analysis for Tfelecommunications and 
Datacommunications. The TC-2000 is a software-based product 
that can replace several expensive individual test products by 
a single compact package. 

Television 

The Ttelevision products division continues meeting customers' 
needs for high-performance test, measurement, monitoring and 
synchronizing equipment. 

Tfek's family of vectorscopes and waveform monitors offers more 
performance than ever before with the introduction of the 
1708R Video Measurement Set. This multi-function, multi-input 
measurement package enables precise evaluation of studio and 
transmission system performance. 

The VM700 Video Measurement Set now performs more than 
television transmission measurements for broadcasters. New 
added capabilities extend its use to testing and comparing 
equipment performance. 

The generator product line has grown rapidly over the last year 
Responding to new customer demands and technological 
developments, Tfek introduces seven new generators: the 
TSG-170D Digital Composite NTSC Generator provides both 
digital and analog test signals and audio tone outputs; the 



TSG-422 Digital Component Generator provides all the test 
signals needed to operate, maintain and evaluate 4:2:2 digital 
equipment; the TPG-625 PAL Tfest Pattern Generator performs 
a comprehensive visual check of both the monochrome and col- 
or aspects of color monitor and television receiver performance; 
and the TSG-100 Tfest Signal Generator provides a low-cost NTSC 
test signal generator for maintenance and alignment of video 
equipment in most television environments. With the addition 
of the ECO-170A Synchronous Changeover Unit and the new 
high performance SPG-271 PAL Sync Generator, Tfek now of- 
fers a PAL Master Sync System. 

Designed for the developing world of high definition television, 
the 1730 HD High Definition Waveform Monitor provides the 
necessary bandwidth to test, evaluate and operate HDTV 
equipment. 

Virtually every msuor television facility in the world uses 
Tfektronix television products. This year, Tfektronix won its se- 
cond Emmy from the National Academy of Tfelevision Arts and 
Sciences for its technical contributions. 

Spectrum Analyzers 

The Frequency Domain Instruments (FDI) Division continues 
to provide communication solutions with microwave and 
VHF/UHF spectrum analyzers, software, and waveguide mix- 
ers and components. In addition, Tfek offers new spectrum 
analyzers: the 3052 Digital Spectrum Analyzer and the 2630 
Fourier Analyzer 

The new 3052 's hundred-fold speed improvement over conven- 
tional FFT techniques solves difficult measurement and analysis 
problems in communications, radar ATE and monitoring, high 
throughput automated testing, and signal processing. The new 
2630 provides complete spectrum, network, and waveform 
analysis from dc to 20 kHz. 

MMIC applications are met with the TPAK and new TPAK Seies 
of MMIC Hermitic Packages. These offerings provide high per- 
formance in a low-cost, surface-mountable MMIC package. 
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NETWORK COMMUNICATIONS 
TESTING PRODUCTS 




Fiber Cable, Metallic Cable, LAN, Tilecommunications and Data Communications Tksting Equipment. 



CONTENTS 

LAN Media Testing 
TMA802 {Media Analyzer 65 

Metallic Cable Testing 
1502B High Resolution MTDR ... 66 
1503B General Purpose MTDR . . 66 

Fiber Cable Testing 

OF150 Multimode OTDR 68 

OF235 Singlemode OTDR 68 

OF192 Bandwidth Test Set 68 

Data Communications Testing 

834 Protocol Analyzer 70 

835 Protocol Analyzer 70 

836 Protocol Analyzer 70 

Telecommunications Testing 

TC-2000 PCM/BERT Tester 72 

TC-2000 Protocol Analyzer 72 

TC-2000 TIMS Tester 72 

TC-2000 Signaling Tester 72 



If your testing needs include fiber cable, 
metallic cable, data communications or 
telecommunications, Tektronix offers a 
wide selection of networking communica- 
tions test equipment to find and solve 
your problems. 

Tektronix has the equipment to test the 
physical media of your communications 
network. The 1500B Series MTDRs can 
check your metallic cable for opens, 
shorts, crimps and other cable faults. The 
OF150 and OF235 OTDRs give you the 
ability to check fiber cables for breaks, 
splice loss, end-to-end loss, and to per- 
form distance measurements. With the 
OF192 you can mea.sure bandwidth of 
multimode fiber and make loss 
measurements. 



For testing data integrity on the physical 
media, Tfek offers the TC-2000, an in- 
tegrated telecommunications test system 
for PCM/BERT testing, protocol testing, 
LAN protocol testing, TIMS testing and 
signal testing. Tfek also offers the 830 
Series Protocol Analyzers for field service 
data communications troubleshooting 
and the TMA802 for LAN media testing. 

The following pages include descriptions 
and ordering information for Tfektronix 
Network Communications Testing prod- 
ucts that are ideal for installation and 
maintenance of cabUng and communica- 
tions systems. The products are easy to 
use, portable and reliable— tools to get the 
job done. 
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LAN 

MEDIA TESTING TMA802 




TMA802 Media Analyzer 

TYPICAL APPLICATIONS 

• Coax or Twisted Pair LAN Network 
Testing 

• Nonlntruslve {Monitoring of Network 
Traffic Load 

• Ethernet, Cheapernet, Starlan, 
Broadband and Token Ring 

• Use with 50 MHz Scope to View the 
Network 

BENEFITS 

• Applications for Multiple Networks 

• Affordable 

FEATURES 

• Easy to use 

• Quick and Accurate 

• Reports Distance to Fault in feet or 
meters 

• Measures Round Trip Propagation 
Delay in ns 

• Portable (8 lbs), Battery-Powered 

LAN Testing with the TMA802 Media 
Analyzer 

The TMA802 monitors the data traffic 
load and uses TDR techniques to check 
the physical condition of the cable. The 
TMA802 is designed to test LANs com- 
patible with the IEEE 802 standards. (Op- 
tional interfaces support testing of LANs 
in use today.) 

The TMA802 is a comprehensive LAN 
media analyzer with three modes of 
operation: Standalone, scope, and 
monitor mode. 



Standalone Mode 

Standalone mode provides a quick and 
easy means to pinpoint the location of 
any m^or fault that can disrupt the net- 
work. Simply set the proper impedance 
value, the velocity of propagation value, 
connect the cable to be tested, and press 
the Tfest button. 

In Standalone mode the TMA802 reports 
the test results in plain English via its 
16-character LCD. For example: 

"OK to 500 M" 

"OPEN 1640 ft" 

"SHORT 61.5 ft" 

Scope Mode 

When a more detailed inspection of the 
network is needed, the TMA802 can be 
coupled with an o.scilloscope. This com- 
bination provides an accurate and de- 
tailed view of the entire network, show- 
ing locations of transceivers, terminators, 
and faults. 

The TMA802 is designed to work with the 
low-cost Tfektronix 2225 or industry stan- 
dard 2465 Oscilloscope. It will also 
operate with other o.scillo.scopes that 
have a minimum 50 MHz bandwidth. 
Physical adapters are available to mate 
the TMA8()2 into an-easy-to transport 
single system with 2200 or 2400 Series 
oscilloscopes. 

Monitor Mode 

The TMA802 provides a direct indication 
of network utilization independent of the 
protocol or vendor that is generating the 
traffic. Network traffic is monitored 
without disturbing the network (nonin- 
trusive test) so it can be left on the net- 
work to monitor indefinitely. Network 



utilization is reported as a percentage of 
the network bandwidth being used: 

• Over the last two seconds 

• Over the last minute 

• Since the instrument was last reset 

CHARACTERISTICS 

ELECTRICAL 

Pulse Width— 1.5, 1.50, 1100, 3700 ns. 

Pulse Amplitude 2 V. 

Output Impedance— .50, 75, 100, 150 tl. 
.\ccuracy— ±4 fl to 1000 ft. 

ENVIRONMENTAL 

Temperature — Operating: -20 to +50°C. 

Nonoperaling: -:3()to ---eo^'. 

Altitude— Operating: 15,000 ft. Nonoperating: 

.'lO.OOO fl. 

Humidity — 90% noncondensing. 

EMI— FCC Part 15, Subpart .1, Class A, VDE 

0871, Clas-s B. 

BATTERY 

Can operate indefinitely from its charger 
Operating — S hours. 
Charging — r> hours to full charge. 
T>'pe — Sealed lead-acid. 2.6 amphr.. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width 


250 


98 


Height 


90.0 


3 5 


Depth 


403 


15,8 


Weight 


kg 


lb 


Net 


3,7 


81 



ORDERING INFORMATION 



TMA802 Media Analyzer. S2,495 
Includes: Four BNC terminators, 50 12 
(011-0141-00). 75 n (011-0142-00). 100 n 
(011-014:3-00), 150 n (011-0144-00), 16 ft BNC- 
to-BNC 50 n cable (174-0533-00), U.S. Battery 
charger (119-2731-00), Operator's Manual 
(070-6273-00), carrying strap (.346-0245-00). 
(Selection of one network i<it (Option 01, 02, 
or 03) is included at no charge. Additional net- 
work kits may be ordered by part number for 
a charge. 

INTERNATIONAL BATTERY CHARGERS 

Option IC— Universal Euro 220 V, 50 Hz 
Option 2C— UK 240 V, 50 Hz 
Option 4C— Canada 115 V, 60 Hz 



OPTIONAL ACCESSORIES 

Scope Connector/Cable Kit — 

Opion 01 (016-0912-00). S50 

Ethernet/Cheapernet Network 

Kit— Option 02 (016-0913-00). $75 

Map Broadband Network Kit — 

Option 03 (016-0911-00). 875 

Starlan Network Kit (TBA). 

IB.M Token King Network Kif 

C7 Scope Camera— With flash S610 

2200 Series — Phy.sical Adapter 

Kit. Order 014-0066-00. 860 

2400 Series — Physical Adapter 

Kit. Order 014-0067-00. 860 

Carrying Case — Order 

016-0817-00. tSO 
■' Contact your local sales representative. 
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I Ll r\ CABLE TESTERS 



1502/ 
1503B 




TYPICAL APPLICATIONS 

• Telephony 

• Computer/LAN 

• CATV 

• Power Company Field Testing 

• Communications Providers 

• Cable Manufacturing Tests 

• Third Party Maintenance 

• Airline Maintenance/Testing 

Time Domain Reflectometry (TDR) 

The portable, rugged 1502B and 1503B 
TDR Cable Testers are portable 
maintenance tools that are simple to 
operate and will test most dual conduc- 
tor metallic cable under virtually any 
condition. The 1500B Series uses TDR to 
identify and locate cable faults. When the 
tester is connected to the line to be tested 
it sends out electrical pulses that are 
reflected back to the tester by impedance 
changes in the cable. The 1500B Series 
TDRs display impedance changes in the 
cable as a function of distance. Moving 
the cursor to the displayed fault produces 
an on-screen readout of distance to the 
fault. 



FEATURES 

• Easy to Use 

• Information Screens 

• High Contrast LCD 

• Portable 

• Waveform Storage 

• PC Controllable 

• Optional Chart Recorder 

• Optional Battery Pack 

lyplcal Cable Measurements 

• Distance to faults 

• Cable propagation velocity 

• Loss and load mismatch 

• Quantification of damage from 
opens, shorts, frays, crimps and 
water 

• Faulty taps and unterminated lines 
in LAN and CATV environments 

• Stripline and cable impedance 

• Characterizing LAN installations 

1502B High Resolution MTDR 

The 1.5()2B transmits 200 ps rise time step 
pulses down the cable under test. The 
reflected energy is displayed on the LCD 
and the type of fault can then be deter- 
mined by the u.ser. When testing 50 ohm 



cable with a velocity of propagation equal 
to 0.66, the 1502B Metallic TDR allows 
the determination of 0.5 ohm cable faults. 
Multiple faults as close together as 0.8 of 
an inch can be resolved. 

The 1502B has a menu selectable ohms- 
at-cursor function that allows direct 
readout of impedances. The 1502B is 
matched to 50 ohm cables, but may be 
used on others by adjusting the front 
panel vertical scale control or using op- 
tional impedance adapters. 

The 1502B has a range of 2000 feet and 
is the best MTDR for high resolution fault 
location on short lengths of cable. 

1503B General Purpose MTDR 

The 1503B MTDR provides high-energy, 
1/2-sine shaped pulses for testing long 
cable runs. The 1503B has 2, 10, 100 and 
1000 nanosecond pulse widths. Use of the 
2 ns pulse width results in determination 
of multiple faults as close together as one 
foot. Cable impedances of 50, 75, 93, and 
125 ohms are selectable at the front 
panel. The 1503B is input protected to 
400 volts. 

The 1503B has a range of 50,000 feet and 
is the best metallic TDR for general pur- 
pose applications. 

1S03B Option 06 for Ethernet Testing 

The 1503B with Option 06 allows TDR 
testing of an active Ethernet bus. Tfests 
are provided for detecting transceivers 
that ignore the collision signal (babbling 
transceivers) and transceivers that ignore 
the carrier sense signal. 

Menu Selections 

The 1502B and 1503B offer a variety of 
parameters and information that can be ac- 
cessed using menus. The main menu allows 
you to access: Help Screens; Velocity of 
Propagation Values; Impedances of Dif- 
ferent Cables; Instrument/FYont Panel Con- 
figurations; and Instrument Diagnostics. 

YT1 Cart Recorder 

For permanent records of cable tests, the 
Option 04 (YTl) chart recorder is available 
for both the 1502B and 1503B. 



Cursor 56.40 ii 

Di5+ar,.:9/Div 10 ft/div 

Vertical Scale 4.00 dB 

VP 0.66 

Noise Filter 1 av3 

Power ac 

Pulse Width 10 ns 

Impedance 50 fii 

1503B YTl Chan Recording. 



■ ac 




56.40 ft i 
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CHARACTERISTICS 

1502B METALLIC 
TDR CABLE TESTER 

Test Signal— Step ri.sp_r . 
Amplitude — 300 mV nominal into 50 Jl load. 
System Risetime— 2(K) ps (1.15 in. , 2. 92 cm). 
Output Impedance — 50 ohm.s ±\%. 
Electrostatic Discharge Protection — 
1 kV/5(X) pF capacitor/ 1 k resistance. 
DC Input Protection— ± 1 A. 
Maximum Range — 2.000 ft 625 meters. 
Distance Readout Resolution— ().(X)4 rM).(K)l m. 
Noise Filtering — 1 to 128 averages. 
Vertical Scale— 0.5 to 500 mp/div. 
Dist/Div— 0.1 to 2(K) ft/div; 0.025 to 50 m/div. 
Environmental — Meets capabilities of a Type 
III, Class 3, Style C instrument (except EMI 
where it meets FCC: Part 15,3,A, and VDE: 
0871, Class B) as perscribed by MIL-T-28800D. 

1S03B METALLIC 
TDR CABLE TESTER 

Test Signal— 'A sine. 

Amplitude — Terminated: -2.5 V. Untermin- 

ated: -5.0 V. 

Pulsewidths— 2, 10, 100, 1000 nsec. 
Output Impedance— 50, 75, 93, 125 «. 
Input Protection — ±400 V (dc + i>eak ac). 
Maximum Range— 50,000 ft/15,360 meters. 
Distance Readout Resolution— 0.04 fL/0.01 m. 
Noise Filtering — 1 to 128 averages. 
Vertical Scale— to 63.75 dB Gain. 
Dist/Div— 1 to ,5000 ft/div; 0.25 to KMK) m/div 
Environmental — Meets capabilities of a Type 
111, Class 3, Style C instrument (except EMI 
where it meets FCC: Part 15,3, A, and VDE: 
0871, Class B) as prescribed by MIL-T-28800D. 



COMMON 
CHARACTERISTICS 

The following characteristics are common to 
both the 1502B and 1503B. 

POWER REQUIREMENTS 

AC Power— Line Voltage; 115 V ac (90 to 132 
V ac) and 230 V ac (180 to 250 V ac). Une Fre- 
quency: 45 to 440 Hz. 

DC Power — Battery Pack Operation (Option 
03): At least 5 houns (15 to 25 °C charge and 
discharge temperature), no chart recordings. 
At least four hours, including 20 chart 
recordings. 

Full Charge Time — 20 hours maximum. 
PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Width (w/handle) 


315 


12.4 


Width (w/o handle) 


300 


118 


Height 


127 


5.0 


Depth (handle 






extended) 


475 


18.7 


Depth (handle not 






extended) 


419 


16 5 


Weight = 


kg 


lb 


Net (w/front cover and 






accessories) 


8.2 


21 


Net (w/o front cover or 






accessories) 


7,3 


15 


Domestic Shipping 






(complete) = 


11.1 


27 


Export Shipping 






(complete) = 


16.3 


42 



ORDERING INFORMATION 

I502B Metallic TDR S5.870 
Includes: AC power cord; 50 Q BNC terminator 
(011-0123-00); Precision 50 « cable 
(012-0482-(K)); Femalo-to-femalc BNC connec- 
tor (103-0028-00); Spare fu.se; operator's 
manual (070-6266-00). 

1503B Metallic TDR $4,600 
Includes: AC power cord, 50 fl BNC tenninalor 
(011-0123-00); Precision 50 cable 
(012-0482-00); Spare fuse; 9 ft BNC-to-clip lead 
cable (012-0671-02); Operator's manual 
(070-6268-00). 

OPTIONS 

Option 03— Battery Pack +$175 
Option 04— YTl Chart Rt-conler + S950 
Option 05 — Metric Version NC 
Option 06— Ethernet TVsting 
(15():!H only) -^ $250 

INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, 50 Hz 
Option A2— UK 240 V, 50 Hz 
Option A3— Au.stralian 240 V, 50 Hz 
Option A4— North American 240 V, 60 Hz 
Option A5— Switzerland 220 V, 50 Hz. 



S300 
• 1,195 

t4 

$140 
$520 

S19.25 



$280 
S210 
$210 
$210 



S8.S0 



S40 
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OPTIONAL ACCESSORIES 
(1502B/1503B) 
Battery Pack— Order 016-0813-00.'" 
YTl Chart Recorder- 
Chart Paper— 
(1 roll) Order 006-7647-00. 
(25 rolls) Order (M)6-7677-00. 
(100 rolls) Order 006-7681-00. 
Terminator— 75 D BNC. 
Order 011-0102-00 

(1502B only) 
Service Manual— (Jrder 070-6267-00. 
Contact your local sales representative. 
Adapters — 

(Direct Current) Order 015-0327-00 
(50/125 0)" Order 017-0090-00. 
(50/75 n)-' Order 017-0091-00. 
(50/93 n)" Order 017-0092-00. 
Connectors — 
BNC female-to-BNC male. 
Order 103-0045-00. 
BNC female-to-clip leads. 
Order 013-0076-00. 
BNC female-to-dual banana plug 
Order 103-0090-00. 
BNC female-to-F male. 
Order 103-01,58-00. 
BNC male-to-N female. 
Order l()3-(H).58-00. 
BNC male-to-UHF female. 
Order 103-0032-00. 
BNC male-to-dual binding post. 
Order 103-0035-00. 
(GR-to-BNC male) 
Order 017-0064-00. 
(GR-to-BNC female) 
Order ()17-()063-00. 

(1503B only) 
Service Manual — Order 
070-6269-00. 

Isolation Network — Order 

013-0169-00. 
Connectors — 
BNC female-to-clip leads. 
Order 013-0076-00. 
BNC male-to-female. 
Order 103-0058-00. 
BNC feniale-to-dual banana plug. 
Order 103-0090-00. 
BNC male-to-dual binding post. 
Order 103-0035-(H). 
BNC male-to-BNC male. 
Order 103-0029-00. 
BNC female-to-UHF male. 
Order 103-0015-00. 
BNC female-to-UHF female. 
Order 103-0()32-(M). 
BNC female-to-type F male. 
Order 103-01.58-00. 
*' Should Ik' purchased with thefollowing con 

ncctors: BNC fcwalc-lo GR 017-0063 00. 

BNC male td OH 01 7 00M-(H). 
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•9.25 



$6.50 



• 18.25 



$100 



•S5 



$100 



$275 



•40 



$9.25 



$10 



• 18.25 



• 10 



S6 



86.50 



S5 
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PORTABLE FIBER OPTIC OF150 
CABLE TESTING OF235 




OTDRs 

Fiber Optic Cable Testers 



TYPICAL APPLICATIONS 

• Fault Location 

• Splice Loss Measurements 

• End-to-End Loss Measurements 

• Distance Measurements 

FEATURES 

• Easy to Use 

• Rugged and Portable 

• Quicit, Accurate Measurements 

• Reliable 

• Meets Military Specifications 

• LCD Readout 

Optical Time Domain Reflectometry 

The Tektronix ()F150 and OF235 OTDRs 
use optical time domain reflectometry 
principles. The OTDRs launch pulses of 
energy into the fiber under test and 
monitor the reflected energy, which is af- 
fected by fiber characteristics such as 
scattering, absorption, reflections and 
fiber defects. The reflected energy is 
displayed on a CRT as a function of 
distance, permitting fiber characteristics 
to be analyzed. 



OF150 



Multimode OTDR 



TYPICAL APPLICATIONS 

• 850 nm Wavelength Measurement 

• LAN Testing 

FEATURES 

• 29 dB Measurement Range 

• 8 M Loss Measurement Deadzone 

• 2 cm Data Point Spacing 



The OF150 OTDR will quickly and easily 
measure signal loss and breaks on 
multimode fiber. The 0F15() has single- 
function manual dials that are fast to use 
and easy to control. The built-in CRT 
displays sharp, well defined traces and is 
uncluttered with distance and lo.ss 
measurements, which are displayed on a 
large format LCD. 

The OF150 OTDR lets you see the fiber in 
detail. The measurement range is 29 dB, 
and 2 cm data point spacing allows 
precise location of (he fiber features. The 
small dead zone allows you to make loss 
measurements within 8 meters and locate 
faults within 3 meters of a mechanical 
interface. 

The OF150 OTDR can be used in virtual- 
ly any environment. It has no fan and can 
withstand 95'Vi humidity. It is portable 
with a single handle for carrying ease and 
can operate from a 12 V DC vehicle 
system, an external battery pack or AC 
line voltage. 

ORDERING INFORMATION 

OF150 Fiber Optic Time Domain 
Rfflectometer (specify connector). $13,500 
Option 01— XYl Otilput Module. + $.300 
Option 04— Chan Rt^rorder. +$1,050 
Option 20— AT&T Biconic Connector NC 
Option 22— FC Connector NC 
Option 23— SMA Connector. NC 
Option 26— ST Connector. NC 
Option 27— Deut-sch Connector. NC 



OF235 

Singlemode Dual Wavelength OTDR 

FEATURES 

• 1300/1550 nm Wavelengths 
(Switchable) 

• 1m Resolution 

• 0.01% Distance Measurement 
Accuracy 

• GPIB 

The ()F23.5 OTDR features switchable 
lasers for .single mode fiber te.sting at the 
1300/1550 nm wavelengths. With the 
OF235, quantitative and calibrated 
measurements can be made quickly, easi- 
ly and reliably. Distance measurements 
can be made to within one meter resolu- 
tion and 0.01 'V, measurement accuracy. 
For splice loss measurements, the OP235's 
automatic mode allows for quick approx- 
imations and t he Tfek developed Slope-Fit 
Control facilitates fast and repeatable 
measurements. 

OF235 Optional Waveform Storage and 
Analysis 

The ()F235 allows storage of 400 wave- 
forms in the optional EFMlOl memory 
module. In coryunction with the EFMlOl, 
an optional PC software package, the 
Fiber Optic Cable Manager (FOCMAN) 
allows data storage, waveform com- 
parisons and analysis in a PC, and upload 
of waveforms back to the OF235. The 
FOCMAN software package also enables 
remote testing capabilities. 



j3 

Jl 
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PORTABLE FIBER OPTIC 

CABLE TESTING OF192 





ORDERING INFORMATION 

OF235 Fiber Optic Time Domain 
Rpflectometer. (Diamond 3.5 
connector) $27,000 
Option 01— XYl Output Module. +$300 
Option 02— EFMlOl Waveform 
Storage Module. + $950 

Option 03— FOCMAN PC Software 
Package. +$59,") 
Option 04— Chart Recorder. -t-$ 1,050 

Option 07— Delete 1550 nm I^er. -$8,000 
Option 08— Delete 1300 nm Laser - $3,000 
Option 12—17 m Short Pulse. N(" 
Option 20— AT&T Biconic Connector NC 
Option 22— FC Connector. NC 
Option 23— NEC-D4 Connector. NC 
Option 24— Diamond 2.5 Connector NC 
Option 25— Radial Connector. NC 
Cable Assemblies — 
(Diamond 3.5 to AT&T Biconic) 
Order 175-9708-00. S600 
(Diamond to FC) Order 175-9707-00. $560 
(Diamond to Diamond) 

Order 175-9695-00. $600 
INTERNATIONAL POWER PLUG OPTIONS 

Option Al — Universal Euro 220 V, 50 Hz. 
Option A2— UL 240 V, 50 Hz. 
Option A3— Australian 240 v, 60 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

OPTIONAL ACCESSORIES 
(OF150, OF235) 

Chart Recorder— 016-0506-07. $1,200 
Chart Paper — 

(one roll) 006-3618-00 $12 

(25 rolls) 006-3618-01 $245 

(100 rolls) 006-3618-02 Sl.OOO 

XYl- Output Module. $350 
Receptacle Connector, Optical — 

(Deutsch) Ttn each. 013 0207-02. $480 
Accessory Kit — Deutsch Tbols 

and Plugs. 015-0474-00. $900 

Sun Visor— 016-0653-00. $35 

C-5C— Camera. $495 

C-7— Camera. $610 
Cases — 

(Transit) Order 016-0658-00. $795 

(.Soft) Order 016-0659-00. $140 



OF192 



Multimode Bandwidth Test Set 

FEATURES 

• 825/850/1300 nm Wavelengths 

• 40 dB Measurement Range 

• 1.45 GHz Frequency Range 

« GPIB 

The OF192 is a portable, rugged two-unit 
test set that measures the bandwidth and 
loss of multimode optical fibers. Use the 
OF192 to test your fiber for upgrading to 
higher speeds. In the automatic mode, the 
OF192 tests fiber bandwidths of up to 
1.450 GHz in a total measurement time 
of ten seconds. Bandwidth testing 
capability is extended in the OF192 with 
it's Gaussian curve-fitting mode. The 
OF192 is also capable of functioning as a 
Loss Tfest Set, making loss measurements 
to within +1.5 dB. 



ORDERING INFORMATION 

OF192 Fiber Optic Bandwidth 
Test set. $32,000 
Includes: Two AC power cords (161-0118-00); 
Two calibration cables; AT&T connector 
(174-0043-00); Diamond 3.5 connector 
(174-0045-00); FC connector (174-0047-00); 
Operator Manual (062-8337-00). 

OPTIONS 
Option 05—850 nm Transmit 
Module. + $3,000 

Option 06—825 nm TYansmit 
Module. 4- $3,000 

Option 07—1.300 nm TVansmit 
Module. +$7,500 
Option 20— \T&T Biconic Connector NC 
Option 21 — Diamond 3.5 Connector. NC 
Option 22— FC Connector NC 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V. 50 Hz. 
Option A4 — .\u.stralian 240 V, 50 Hz. 
Option A5— North American 240 V, 60 Hz. 
Option A6— Switzerland 220 V, .50 Hz. 
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DATA 834/ 
COMMUNICATIONS ANALYZERS 835/836 




830 Series Programmable 
Communications Analyzers 

TYPICAL APPLICATIONS 

• Simulation 

• IVIonltoring 

• BERT Testing 

BENEFITS 

• Wide Range of Applications 

• Reliable 

• Adaptable to Custom and Future 
Needs 

• l^b or Field Use 

• Three-year Warranty 

FEATURES 

• Easy to Operate 

• Lightweight, Rugged and Portable 

• 25 Software Application Paclcs 
Serving a Full Range of Protocols 

• Multiple Interfaces 

• Fully Programmable 

Data Communications Testing 

The 830 Series of Data Communications 
Protocol Analyzers are designed to help 
find and solve problems with communica- 
tion protocols and interfaces. These ad- 
vanced diagnostic tools plug into serial 
data communication cables and connec- 
tors. Once in place they can monitor data 
or actively simulate the behavior of one 
type of device to enable you to verify the 
performance of another device. The 830 
Series lets you control parameters like 
baud rate, link protocol and transmission 
code so the analyzers can be made com- 
patible wth practically any device or net- 
work you might want to test. 



834/835/836 Protocol Analyzers 

• Triggering capability 

• 834/835 Tfest up to 19.2K baud 

• Supports async, HDLC/X.25, 
SDLC/SNA, BISYNC and other 
protocols. 

835/836 Protocol Analyzers 

• Battery backed RAM 

• Supports library and memory packs 

• Extended capture buffer 

• Upload/download capabilities 

• 835 Upgradeable to 836 

836 Protocol Analyzer 

• Tfests up to 72K full duplex all modes 
and 144K half duplex monitor mode 

• Multiple triggers 

• Data compression (HDLC) 

Modes of Operation 
Monitor 

The 830 Series monitors and records ac- 
tivity occurring on the interface without 
interfering with data transmission. Trig- 
gering capability allows selective capture 
of data. 

DCE Simulation 

In this mode the 830 Series functions as 
DCE equipment for testing of DTE equip- 
ment. Messages can be sent and received 
for testing the DTE equipment. The se- 
quence of events can be controlled by a 
user-developed program or from tests 
stored in the optional ROM packs. 

DTE Simulation 

Operation in this mode is similar to DCE 
simulation, except the test is initiated 
from the DTE (830 Series) to the DCE 
equipment. 

BERT Mode 

The 830 Series performs bit and block 



error rate testing using the 511-bit CCITT 
Standard pseudo-random pattern. Addi- 
tional patterns and testing capabilities are 
available with 83()R03 and 83()R03B ROM 
packs. 

Software Application Packs 

Tfektronix has developed a series of soft- 
ware applications ROM packs that both 
extend and automate the capabilities of 
the 830 Series. Software power allows the 
user to quickly adapt the 830 Series to the 
protocol or type of test needed, and with 
a minimum of step.s, run extensive tests 
and find problems quickly and easily. 

The 835 and 836 support use of the 
library and memory packs. These packs 
include combinations of software for a 
wide range of applications. 

Programming for Solutions 

The 830 Series in combination with ROM 
packs gives access to over 40 program- 
ming instructions. The instructions are 
easy to use and allow full programming 
flexibility to meet specific and unusual 
network testing needs. The testing needs 
may include network trouble shooting, 
preventative maintenance, engineering 
R&D and manufacturing quality 
assurance (QA). 

Interface Adapters 

The 830 Series is adaptable to many dif- 
ferent interfaces. Tfektronix supports the 
RS-232, current loop, RS-449, MIL-STD- 
188C, two-wire direct, V.35 and X.21 
physical interfaces. Tfektronix also offers 
a Tri-state break-out-box. 

836TV Television Production Protocol 
Analyzer Package 

The 836TV Analyzer package is designed 
for in.stalling, testing and maintaining 
equipment using the EBU/SMPTE inter- 
face. The 836TV provides interactive 
simulation of the controllers and 
tributaries on the EBU/SMPTE bus. The 
836TV package includes the: 836, 836L18 
ROM pack, A6746 interface adapter and 
carrying case. 
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DATA COMMUNICATIONS 834/ 
ANALYZERS 835/836 



ORDERING INFORMATION 

836 Programmable Data 

Communications Analyzer $3,495 

835 Programmable Data 

Communications Analyzer $2,750 

834 Programmable Data 

Communications Analyzer $1,995 

INTERFACE OPTIONS 
Option 02 — Current Loop Interface. + $400 
Option 03— RS-449 (RS-422/RS-423) 
Interface. + $400 

Option 04— MIL-STD-188C Interface. + $400 
Option 05— Two-Wire Direct Interface. + $400 
Option 06— V.35 Interface. + $400 

Option 09— X.21 Physical Interface. + $400 
SPECIAL PACKAGES AND APPLICATIONS 
835BS Bisynchronous^SDLCSNA 
Package $3,260 
Includes: 835; 830L02; Software; Case. 
835SL Selection Package $3,550 
Includes: 835; 830L03; Software; Case. 
835PR PAR&'IPARS Package $2,980 
Includes: 835; 830R07; Ca.se. 
836DV Development Package $4,205 
Includes: 836; 830M09; Software; Case 
836CL Current Lo<jp Package $3,975 
Includes: S^Hfi; 02 Current Ix)op Interface; Case. 

TV ANALYZERS 
836TV Tblevision Production 
Protocol Analyzer $4,405 
Includes: 836; 836L18; A6746; case. 
836L18 Tfelevision Production 
Library Pack $430 
Includes: TV software (Ampex, Sony BVU-800/ 
BVH-2000, GVG 100/300, EBU/SMPTE). 
A6746 EBU SMPTE Bus Interface $400 




ROM PACKS 

830RDA— ROM Development Aid $150 

830R01— A.synchronous ROM Pack $150 
834R02A— Bisynchronous (EBCDIC) 

ROM Pack $150 

830R02B— Bisynchronous ROM Pack $250 

830R03— Link TVst ROM Pack $150 

830R03B— Link + Async ROM Pack $250 

834R04— HDLC/X.25 ROM Pack $150 
834R05— Extended Instruction 

ROM Pack $70 



834R06— Bisynchronous (ASCII) 

ROM Pack $150 

830R07— PARS/IPARS ROM Pack SI 50 

830R10— SDLC/SNA (FID2) 

ROM I^ck $150 

830R10B— SNA (FID2) ROM Pack $250 

834R11— Extended Monitor 

ROM Pack $150 

830R13— SDLC/SNA (FID3) 

ROM Pack $150 

830R31— Multipurpose ROM Pack $250 

LIBRARY PACKS (835/836 only) 

The library and memory packs may be 
specified to contain one .software option for 
each 16K ROM bank. 

Product Memory Banks Price 



830L01 


32K 2 


$120 


830L02 


64K 4 


$170 


830L03 


128K 8 


$200 


830L30- 


—IBM Solutions Library Pack 


$530 


MEMORY PACKS (835/836 only) 


Product 


RAM Banks ROM Banks 


Price 


830M07 


48K 3 


$325 


830M08 


48K 3 16K 1 


$390 


830M09 


48K 3 64K 4 


$500 



SOFTWARE OPTIONS 
(Memory & Library Packs) 

Option 01— 8;30S01 A.synchronous. +S65 

Option 02— 830S02 Bisync 

(EBCDIC). + $65 

Option 28— 830S2B Bisynchronous. +$105 

Option 03— 830S03 Link TV-st. + $65 

Option 3B— 830S3B Link and Async. + $105 

Option 04—830804 HDLC X.25. + $65 

Option 06— 830S06 Bi.sync (ASCII). + $65 

Option 10— 830S10 SDLC/SNA 

(FID2). +$65 

Option OB— 830S0B SNA(F1D2). + $105 

Option 11-8:30811 Extended 

Monitor. + $65 

Option 13— 830S13 SDLC/SNA 

(FID3). +$65 

Option lA— 830SDA ROM 

Development Aid. + $65 

Option 2A— 830SDA with 

Option 01. +$65 

Option 31— 830S31 Multipurpose. +$105 
TV SOFTWARE OPTIONS 

Option 19— Ampex VPR3 VPR6. + S65 

Option 20— Sony 

BVU-800. BVU-2000. + $65 

Option 21— GVG 100 1300. + $65 

Option 22— EBUSMPTE (ESbus). + S63 
INTERNATIONAL POWER PLUG OPTIONS 

Option Al— Universal Euro 220 V, 50 Hz 
Option A2— UK 240 V, 50 Hz 
Option A3— Australian 240 V. 50 Hz 
Option A4 — North American 240 V, 60 Hz 
Option A5— Switzeriand 220 V, 50 Hz 



OPTIONAL ACCESSORIES 

Service Manual— Order 070-5600 00 $100 
Carrying Case— Order 016-0672-00 $85 
Large Carrying Case — 

Order 016-0812-00 $110 
Ribbon "T" Cable- 
Order 175-7176-00. $95 
RS-232 V.24 Tri-SUte Break-Out 
Box— Order A6743 $265 
Interface Adaptors — 

RS-449 Interface. Order A6741 $400 
Two-Wire. Order A6742 $400 
V.35. Order A6744 S400 
Current Loop. Order 015-0361-00 $480 
X.21. Physical Interface. 

Order A6747 $400 
New accessories are continually being intro- 
duced. Please check with Sales Engineers at 
the local Sales Offices. 

ADDITIONAL INFORMATION 

830 Series Brochure— Request 22-W-5910 
830 Series Selection Guide — Request 
22-W-5901 

Essentials of Data Communications — 

Request 062-8101-00 

Getting Started with Your Data Communi- 
cations Analyzers — Request 22-W-6243 

A variety of training accessories are also 
available including workbooks, videotapes, etc. 
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TELECOMMUNICATIONS 

TEST SYSTEM TC2000 



TC2000 

Telecommunications Test System 

TYPICAL APPLICATIONS 

• Analog and Digital Networks 

• Network Test System 

BENEFITS 

• Multiple Configurations 

• Programmable 

• Flexible 

FEATURES 

• 20 MB Hard Disk 

• 640K RAM 

• 5V4" 360K Floppy Disk Drive (3V2" 
720Kb Option) 

• Serial Port for Remote Control 
(RS-232C) 

• Parallel Port for External Printer 

• 7 Inch High Resolution CRT 

• RGB Interface for External 
Multisync Color Monitor 

• MS-DOS Compatible 

The TC2()00 is a software based, modular 
test system. The modular concept allows 
configurations with one or all of the 
following test functions: 

• Tl/PCM/BERT 

• Protocol Analyzer 

• LAN Protocol Analyzer 

• Enhanced Macros 

• TIMS 

• Signaling 

• Voice Band Spectrum Analyzer 

• Remote Operation 

T1/PCM/BERT 

The '1X,'2()()() Bl is an extensive analyzer 
with simultaneous DSl and DSO analysis, 
dual Tl support, drop and insert for data 
or voice, DSl statistics, full error/alarm 
analysis and emulation, framing modes 
(Din, D2, D3/4, ESF), complete dual line 
support, full remote, DSl and DSO BERT 
framed or unframed. 

TC 2()00-Cl PCM/BERT CCITT (CEPT) 
Analyzer for 2048Kbps (32 channel) 
systems; provides dual line, drop and in- 
sert, frame capture, alarms and statistics. 

Protocol Analyzer 

TC200() B2 Protocol Analyzer provides 
complete dual port/split screen monitor- 
ing at 72 kbps and emulating up to 64 kbs, 
full duplex, supports protocol SDLC, 
HDLC, SNA, X.25, DDCMP LAP-D, 
decode and statistics capability, time 
.stamping on character basis, 1 Mb capture 
buffer provides recording of line data, 
lead states, time stamps, four interface 
ports of any combination (RS-232C, 
RS-449, V.35, MIL 188, X.21). 




LAN Protocol Analyzer 

TC2()()() B4 LAN Protocol Analyzer pro- 
vides analysis for LAN systems operating 
at 10 Mbps (baseband). Supjwrts Ethernet 
1.0 and 2.0 and IEEE 802.3, decoding of 
TCP/IP XNS and ISO, error reporting, plus 
extensive packet filtering. 

Enhanced Macros 

TC20()0 12 and TC2060 13 are linked with 
other software packages. The enhanced 
macros work with DACS, PBX, analog or 
digital switches. Enhanced macros 
analyze data, store results within 
established data base, generate reports 
and graphs and can be used in a local or 
remote environment. 

Transmission Impairment Measurement 
System 

The TC2000 B3 is a wideband test set 
compliant with BELL PUB 41009 and 
IEEE 743, operating from 20 Hz to 110 
KHz. TIMS measurement range includes 
voice band spectrum analyzer with a 
70 dB dynamic range and provides auto 
test, data storage, and plotting. 

The TC2000 C3 data line analyzer is 
compliant with CCITT "O" series 
recommendation.s. 

Signaling Supervision/Addressing 

TC2O20 B5 signaling test set combines 
with the TC2000 B3 TIMS test set. The 
signal test set features battery and 
ground, SF, E and M TVpes I-V, loop start 
ground start, and reverse battery. The 
test set also includes: send, receive, dial 
pulse, MF, DTMF, 32 digit receive display 
(stores 7 numbers, 32 digits each). All MF 
codes in both .send and receive modes 
makes the test set useful for testing 
CAMA, TSPS and IDDD trunks. 



Remote Communications 

Both the TL'20(5() 10 and TC2O60 11 pro- 
vide full remote RS-232 or DDD opera- 
tion, attended or unattended. They also 
provide full transfer, perform auto test 
routines remotely (remote far-to-near and 
near-to-far opertion), and is TC and IBM 
PC controllable. 

WARRANTY 

One year warranty with annual exten- 
sions and software update service is 
available. 

ORDERING INFORMATION 

TC2000 Bl— Tl PCM BERT 
Analyzer, $12,300 
TC260O B2— Protocol Analyzer $12,300 
TC'2000 B3— TIM.S. $12,500 
TC2000 84— LAN Protocol Analyzer. $14,300 
TC2020 Bl—Tl PCM BERT 
Subsystem. $8,500 
TC2620 B2— Protocol Subsystem. S8.50O 
TC2020 B.3— TIMS Subsystem. $8,500 
TC2020 84— LAN Protocol Subsystem. $6,950 
1X"2020 B5— Sinnaling Subsystem. $1,700 
TC2030 03— Internal 12(10 2400 
baud modem. $500 
TC2060 10— Remote Software 
(TC2()()()). S500 
TC2060 11— Remote Software 
(PC .XT.^T). S750 
TC2060 12— Enhanced Macros 
(T(.'20tH)). $650 
TC2060 13— Enhanced Macros 
(PC XT AT). S650 
INTERNATIONAL POWER PLUG OPTIONS 
Option ,\1— I iiivoi-sal Euro 22(1 \', .")(! ilz. 
Option A2— I K 240 V. .50 Hz. 
Option A3— /Xustralian 240 V. 50 Hz. 
Option A4— North .Anerican 240 V. (iO Hz. 
Option A5— Switzerland 220 V, .')() Hz. 
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TELEVISION PRODUCTS 




CONTENTS 

VM700 Video 

Measurement Set 74 

NEW TSG-100 Test Signal 

Generator 77 

NEW TSG-170D Digital Composite 

NTSC Generator 77 

NEW TSG-422 Component 

Generator 77 

DP-100 Digital Video Probe 78 

NEW SPG-271 PAL Sync Generator 78 
TSG-271 Television Generator .... 78 
SPG-170A NTSC Sync Generator . 79 
TSG-170A NTSC Television 

Generator 79 

ECO-170A Synchronous 

Changeover 79 



1410R Series Test Signal 

Generators 80 

1910 NTSC Digital Generator 80 

110-S Video Synchronizer 81 

118-AS Audio Synchronizer 81 

TSG-300 Component Television 

Generator 82 

WFM-300 Component Television 

Waveform Monitor 82 

NEW 1780R Series Video 

Measurement Set 83 

1705 Spectrum Monitor 84 

1710B Series Waveform Monitors . 84 

1720 Series Vectorscopes 85 

1730 Series Waveform Monitors . . 85 



NEW 1730 HQ High Definition 

Waveform Monitor 86 

1740 Series Waveform/Vector 

Monitors 87 

1750 Series Waveform/Vector 

Monitors 87 

NEW TPG-625 PAL Test 

Pattern Generator 88 

1480 Series Waveform Monitors . . 88 

751 BTSC Aural Modulator 89 

760 Stereo Audio Monitor 90 

AVC-20 Audio Vector Converter ... 90 
1430 Random Noise Measuring 

Set 91 

1450 Series Television 

Demodulators 91 
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TEK 



VIDEO 

MEASUREMENT SET 




VM7()<) Video Measurement Set 



VM700 

Video Measurement Set 



• Automatic Monitoring 

• User-Programmable Functions 

• Digital Waveform 
Monitor/Vectorscope 

• Hard Copy Capability 

The VM700 is a complete video monitor- 
ing and measuring instrument which can 
be used for automatic monitoring, as well 
as for manual measurements. The user 
can select a display of numeric values to 
confirm the quality of the signal path, or 
may select graphic displays for more 
detailed analysis. 

Automatic Video Measurement Set 

The VM7(K) makes most standard tele- 
video measurements automatically, 
including those specified in RS-250B/ 
EIA-250C, NTC-7, and RS-170A. These 
measurements can be compared with 
user-defined limits and an alarm message 
generated when these limits are violated. 

New graphic displays are provided for 
measurements such as signal-to-noise 
ratio and group delay, enabling the user 
to better understand (and improve) the 
transmission path. 



User-Programmable Functions 

Any sequence of operations may be iden- 
tified with a user-defined function. For 
example, the measurements to be made 
on a transmitter demodulator output 
could be identified with a function 
labeled DEMOD. A technician would 
simply select this function to make all 
measurements, including a print-out. 

Digital Waveform Monitor/Vectorscope 

For more detailed analysis of the 
waveform, the actual signal may be 
displayed and additional measurements 
made manually. 

In waveform mode, cursors are available 
to aid in measuring time, frequency and 
amplitude. These cursors allow a very 
quick and precise location of the 10%, 
50%, or 90% points on any transition. 

The WAVEFORM DISPLAY can be ex- 
panded around any point both vertically 
and horizontally. Because the data is 
digitized, the display remains bright at all 
expansion factors. The axes automatically 
expand with the waveform, so all units 
are correct as displayed. 



The VECTOR DISPLAY mode provides the 
normal vectorscope display. The vectors 
may be rotated or expanded, with the 
rotation angle and gain values displayed 
numerically on the screen. 

Line Select can he used to quickly specify 
any line for display or automatic 
measurement. 

Hard Copy 

All information on the screen may be 
printed on printers supporting Epson® or 
Postscript® graphics via the standard 
RS-232C interface. Automatic measure- 
ment results can be printed on most 
ASCII printers using the same interface. 

Picture Mode 

The signal source can be quickly verified 
using the picture display, and any line 
may be .selected on the picture for view- 
ing in the waveform or vector displays. 
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TCL/ VIDEO 
1 Lir\ MEASUREMENT SET 


CHARACTERISTICS 


Measurement 


Range 


Accuracy 


Test Signal 


RS-170A Horizontal Blanking Interval Timing Measurements 


Color Burst Width 


6-13 cycles 


±1 cycle 


Horizontal Blanking 


Front Porch Duration 


0.5-2 tiS 


±20 ns 


Horizontal Blanking 


Horizontal Blanking Width 


6-30 lis 


±50 ns 


Horizontal Blanking 


Horizontal Sync Rise Time and 
Fall Time 


80-120 ns 
120-300 ns 
300 ns to 1.0 liS 


-10 to -t-30 ns 
±20 ns 
±30 ns 


Horizontal Blanking 


Horizontal Sync Width 


1-8 lis 


±15 ns 


Horizontal Blanking 


SCH Phase 


±90 deg 


±5 deg 


Horizontal Blanking 


Sync to Setup 


5-18 lis 


±20 ns 


Horizontal Blanking 


Sync-to-Start-of Burst 


4-8 lis 


±140 ns (0.5 cycles) ±20 ns 


Horizontal Blanking 


RS-170A Vertical Blanking Interval Timing Measurements 


Equalizing Pulse Width 


1-20 ^cs 


±15 ns 


Vertical Blanking 


Serration Width 


1-20 lis 


±15 ns 


Vertical Blanking 


Vertical Blanking Width 


19-29 lines 


-01 to -1-02 lines 


Vertical Blanking 


FCC Horizontal Blanking Interval Timing Measurements 


Breezeway Width 


Q2-35 US 


±25 ns 


Horizontal Blanking 


Color Burst Width 


6-13 cycles 


±0.1 cycle 


Horizontal Blanking 


Front Porch Duration 


05-2 lis 


±25 ns 


Horizontal Blanking 


Horizontal Blanking Width 


6-30 iis 


±25 ns 


Horizontal Blanking 


Horizontal Sync Rise Time 
and Fall Time 


80-120 ns 
120-300 ns 
300 ns to I .O/is 


-10 to -1-30 ns 
±20 ns 
±30 ns 


Horizontal Blanking 


Horizontal Sync Width 


1-8 US 


±25 ns 


Horizontal Blanking 


Sync to Setup 


5-18 ;xs 


±25 ns 


Horizontal Blanking 


Sync-to-End-of-Burst 


6-15 lis 


±20 ns 


Horizontal Blanking 


FCC Vertical Blanking Interval Timing Measurements 


Equalizing Pulse Width 


25-200% of nominal horizontal 
sync pulse v/idth 


±05% 


Vertical Blanking 


Serration Width 


1-20 lis 


±25 ns 


Vertical Blanking 


Vertical Blanking Width 


19-29 lines 


-01 to -hO.2 lines 


Vertical Blanking 


Amplitude and Phase Measurements 


Bar Top 


0-90% of max carrier 


±04% 


FCC/NTC-7 Composite 


Bar Amplitude 


0-200 IRE 


±0.5 IRE 


FCC/NTC-7 Composite 


Chrominance-Luminance Delay 


±300 ns 


±10 ns 


FCC/NTC-7 Composite 


Chrominance-Luminance Gain 


0-160% 


±1% 


FCC/NTC-7 Composite 


Differential Gain 


0-100% 


±0.3% 


FCC/NTC-7 Composite 


Differential Phase 


0-360 deg 


±03 deg 


FCC/NTC-7 composite 


Luminance Non-linear Distortion 


0-50% 


±0.5% 


FCC/NTC-7 Composite 


Relative Burst Gain 


±100% 


±03% 


FCC/NTC-7 Composite 


Relative Burst Phase 


±180 deg 


±03 deg 


FCC/NTC-7 Composite 


Burst Amplitude 
(% of Sync) 


25-200% of sync 


±1.3% of sync or ±0.5 IRE. 
whichever is greater 


Horizontal Blanking 


Burst Amplitude (% of Bar) 
(Bar not used) 


10-80% of Bar 
(10-80 IRE) 


±05% 
(±0.5 IRE) 


Horizontal Blanking 


Sync Amplitude 
(Bar not used) 


20-80% of Bar 
(20-80 IRE) 


±0.5% 
(±0.5 IRE) 


Horizontal Blanking 


Blanking Level 


0-90% of max carrier 


±05% 


Horizontal Blanking 


Sync Variation 
(Zero Carrier not used) 
(Zero Carrier & Bar not used) 


0-50% of max carrier 
(0-50% of Bar) 
(0-50 IRE) 


±0.5% 
(±0.5%) 
(±0.5 IRE) 


Horizontal Blanking 


Blanking Variation 
(Zero Carrier not used) 
(Zero Carrier & Bar not used) 


0-50% of max carrier 
(0-50% of Bar) 
(0-50 IRE) 


±0.5% 
(±05%) 
(±0.5 IRE) 


Horizontal Blanking 



For complete Television product information, request the Television Products Catalog. 
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TdL^ VIDEO 
1 Lir\ MEASUREM 


ENT SET 






Measurement 


Range 


Accuracy 


Test Signal 


Frequency Response and Group 


Delay Measurements 






Multiburst Flag Amplitude 
(Zero Carrier not used) 
(Zero Carrier & Bar not used) 


0-90% of max carrier 
(20-130% of Bar) 
(20-130 IRE) 


±0.5% 
(±0.5%) 
(±0.5 IRE) 


f\/lultiburst/NTC-7 Combination 


Multiburst Packet Amplitudes 
(6 results) 


0-100% of Flag 


±2% 


tVlultiburst/NTC-7 Combination 


Frequency Response and Group Delay Measurements (cont) 


Envelope (Group) Delay 


±300 ns 


±10 ns 


SIN X/X 


Amplitude Response vs Frequency 


±50% 


±2% 


SIN X/X 


Incidental Carrier Phase Modulation 


ICPM 


0-30 deg 


±1.0 deg 


FCC/NTC-7 Composite 


Color Bar Measurements 


Color Bar Amplitude Errors 


±100% of nominal 


±1% or ±1 IRE. w^hicfiever is greater 


FCC/EIA/SMPTE Color Bars 


Color Bar Phase Errors 


±180 deg from nominal 


±1 deg 


FCC/EIA/SMPTE Color Bars 


Color Bar Chrominance- 
Luminance Gam Ratio 


0-200% of nominal 


±2% 


FCC/EIA/Sf\^PTE Color Bars 


Waveform Distortion Measurements 


Line Time Distortion 


0-40% of Bar 


±0.5% 


FCC/NTC-7 Composite 


Pulse-to-Bar Ratio 


10-125% 


±1% 


FCC/NTC-7 Composite 


Short-Time Waveform Distortion 


0-25% SD 


±1% SD 


NTC-7 Composite 


Chrominance Non-linear Gain 
Distortion 


5-35 IRE (20 IRE chroma) 
45-160 IRE (80 IRE chroma) 


±0.5 IRE 


NTC-7 Combination 


Chrominance Non-linear Phase 
Distortion 


0-360 deg 


±05 deg 


NTC-7 Combination 


Chrominance to Luminance 
Intermodulation 


±50 IRE 


±0-5 IRE 


NTC-7 Combination 


2T K-Factor 


0-10% Kf 


±05% Kf 


FCC/NTC-7 Composite 


VIRS Measurements 


VIRS Setup (Reference Black) 
(Bar not used) 


-20 to 130% of Bar 
(-20 to 130 IRE) 


-1-0.5% 
(±0.5 IRE) 


VIRS 


VIRS Chrominance Reference 

Amplitude 
(Burst not used) 
(Burst & Bar not used) 


0-200% of burst amplitude 

(0-80% of Bar) 
(0-80 IRE) 


±1.0% 

(±01%) 
(±1.0 IRE) 


VIRS 


VIRS Chrominance Phase 
Relative to Burst 


±180 deg 


±1.0 deg 


VIRS 


VIRS Luminance Reference 
(Bar not used) 


30-100% of Bar 
(30-100 IRE) 


±1.0% 
(±1.0 IRE) 


VIRS 
VIRS 


Signal-To-Nolse Ratio Measurements 


Unweighted SNR 


26-60 dB 
61-70 dB 


±1.0 dB 
±2.0 dB 


Quiet Line 


Luminance Weighted SNR 


26-60 dB 
61-70 dB 


±1.0 dB 
±2.0 dB 


Quiet Line 


Periodic SNR 


26-60 dB 
61-70 dB 


±1.0 dB 
±2.0 dB 


Quiet Line 


Out-Of-Service Measurements 


Long Time Distortion 


0-20 IRE 
20-100 IRE 


±0.5 IRE 
±1,0 IRE 


Bounce 


Field Time Distortion 


0-40% 


±0.5% 


Field Square Wave 



ORDERING INFORMATION 

VM700 Video Mea.surement Set $15,000 
(Option 01 is required) 

OPTIONS 

Option 01— NTSC Measurements $3,000 
Option 01— Cabinet Version + $300 
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TEK 



NTSC GENERATORS 




TSG-lOO Tfest Signal Generator 



TSG-100 



NEW 



Test Signal Generator 



• Simple yet Functional Test Signal 
Complement 

• Eight-Bit Digital Generation 

• Conforms to RS-170A Timing 
Specifications 

• 1 kHz Audio Tone 

• H or V Rate Scope Trigger Signal 

• DC Power Operation 

• Compact and Lightweight 



The TSG-100 is a low cost NTSC Tfest Sig- 
nal Generator ideally suited for the main- 
tenance and alignment of video equip- 
ment in most television environments. 

The eight-bit digital test signal generator 
ensures conformance to RS-170A timing 
specifications while providing good, long- 
term signal stability. 

TSG-100 test signal includes: 

• SMPTE color bars 

• Convergence pattern 

• Multiburst 

• Pulse and bar with window and 
modulated pulse 

• 5 step staircase 

• Modulated 5 step 

• White field 

• Black burst 

Front and rear panel test signal outputs 
provide convenient access to test signals 
for both rackmount and service bench 
applications. 



A front panel scope trigger output is pro- 
vided for .service applications. Horizontal 
or vertical repetition rate is front panel 
selectable. 

The TSG-lOO includes a 1 kHz audio tone 
generator for continuity and level check-s. 
Level of the tone is user adjustable over 
a to -1-8 dBfi range. The level dBfi is 
equivalent to dBm in a 600 Q environ- 
ment. Output is on a rear panel XLR 
connector. 

The TSG-lOO is housed in a compact, 
rugged mechanical package and, with DC 
power operation, is suuitable for studio, 
mobile unit, and field portable 
applications. 



ORDERING INFORMATION 

TSG-100 NTSC Ttelevision 

Generator. $1,250 




TSG-I70D Digital Composite NTSC Generator. 



TSG-170D 



NEW 



Digital Composite NTSC Generator 

• Digital and NTSC Analog Test Signal 
Outputs 

• Digital and Analog Audio Tone 
Outputs 

• Simple, Effective Test Signal 
Complement 

• Genlock with Output Timing Offset 

• Twelve Character Identification 

• Tape Leader Countdown 



The TSG-170D is a digital composite NTSC 
generator suitable for both the operation 
and maintenance of NTSC composite 
digital television equipment. The 
TSG-170D provides test signals and audio 
tone in both digital and analog form plus 
an analog black burst for equipment 
synchronization. 

The TSG-170D uses 10-bit digital test 
signal generation conforming to the Pro- 
posed American National Standard for 
digital encoding of composite video 



video signals (System M/NTSC). The test 
signal digital output is a 10-bit parallel in- 
terface clocked at 4 Fsc. 

The digital test signal data is converted 
to analog with a precision digital to 
analog converter. This ensures signal ac- 
curacy and long-term stability. 



ORDERING INFORMATION 



TSG-170D Digital Composite 
NTSC Generator. 



$5,600 



The TSG-422 signal complement contains 
general purpose signals plus those 
tailored specifically to the 4:2:2 
environment. 




Mm TSG-422 

Component Generator 

• Conforms to CCIR Recommendation 
601, SMPTE RP 125, and EBU Tech. 
3246-E 

• 4:2:2 Format 

• Ten-Bit Signal Generator 

• Digital Test Signal Outputs 

• Separate Y, B-Y, R-Y Clock Outputs 

• 525/60 and 625/50 Operation 

• NTSC or PAL BLack Burst Outputs 

• Genlock to 525/60 or 625/50 



The TSG-422 is a CCIR 601, 4:2:2 format 
Digital Test Signal Generator. The 
TSG-422 provides all the test signals need- 
ed to operate, maintain and evaluate 
4:2:2 digital equipment, analog black 
burst outputs are provided for equipment 
synchronization. 

The TSG-422 signal generation is 10-bit in 
all channels and is clocked at 13.5 MHz 
for the luminance channel and 6.75 MHz 
for the color difference channels. Color 
difference samples are co-sited with the 
odd numbered luminance sample.s. 



ORDERING INFORMATION 

TSG-422 Digital Component 

Generator. $5,500 



For complete Television product Information, request the Television Products Catalog 
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Td DIGITAL VIDEO PROBE 
I L. PV PAL TELEVISION GENERATORS 



SPG-271 PAL Siftu: Getieralor 



SPG-271 



NEW 



PAL Sync Generator 



• Conforms to EBU Statement D23 
and D25 

• Precise 12-Bit Digitally Generated 
Color Bars and Black Burst 

• SCH Phase Accuracy Guaranteed by 
Use of a Single DAC 

• High Stability Internal Reference for 
Master Sync System Applications 

• Reliable Slave Operation Provided 
by Digital Genlock 

• Separate Genlock and Sync Timing 
Controls with Presets 

• Character Identification, Audio Tone 
Option 

The SPG-271 uses digital signal genera- 
lion and a precision 12-bit to ensure ac- 
curacy and long term stability. Digital 
generation of the composite PAL signal, 
without analog modulators, allows use of 
a single DAC which inherently match 
chrominance and luminance timing. This 
ensures accurate SCH phasing. 

The SPG-271 sync generator's stable sub- 
carrier standard and unique digital 
genlock make it ideal for either master 
generator or slave operation. All outputs 
are correctly SCH pha.sed, even if the 
SPG-271 is locked to an improperly SCH 
phased reference input. The digital 



genlock calculates sync timing and sub- 
carrier i)ha.se to correctly identify color 
framing of the reference signal. The 
SPG-271 automatically senses composite 
video reference input and, in the ab.sence 
of a reference input signal, automatical- 
ly switches to its own internal reference. 
With its constant temperature oven, this 
high stability crystal oscillator ensures 
long term frequency stability. 

ORDERING INFORMATION 

SPG-271 PAL Sync (iciu-ralor S3, 000 

OPTION 

Option 01— Adds 12-characler II), 

Audio Tone, Tkpo Leader Countdown. + S635 



DP-100 

Digital Video Probe 



• Convenient Analog Display of 
Digital Television Signals 

• Fully Buffered ECL/TTL Probe 

• Up to 100 MS/s Data Rates 

• Precision 10-Bit DAC 

• Switchable Reconstruction Filter 

• Adjustable Clock Phasing 

• Adjustable Sync Timing 

The DP-100 Digital Video Probe is a 
simple, yet versatile, tool for evaluating 
digital television equipment. You can tap 
into a data bu.s, convert the signal to 
analog, and display it on any scope or 



waveform monitor, picture monitor or 
vectorscope. 

The DP-100 uses a fully buffered active 
logic probe to minimize loading of the cir- 
cuit under test. This probe transfers data 
to the DP-lOO's DAC. A separate clock 
probe locks the DP-lOG to your system 
clock. 

The DP-100 incorporates a 10-bit, 100 
MS/s precision DAC for compatibility with 
a wide range of television equipment. 

The DP-100 inserts a blanking reference 
level on the video output, making it com- 
patible with clamping circuitii in conven- 
tional picture monitors and waveform 
monitors. The DP-100 also provides a .sync 
pulse output to drive these monitors. 

You can preset sync timing, or use the 
front -panel sync timing controls for con- 
tinuous cross-pulse displays. 



ORDERING INFORMATION 

DP-100 Digital Video Probe $2,965 
Includes: P646() data probe; P6454 clock 
probe; in.struction manual 061-34.52-00. 
OPTION 

Option 01— Delete.s the P6460 Data 

and P6454 Clock probe.s - $965 



T8027I 

. ' .1 NERATO« 



TSG-271 PAL H'h'vision Getieralor 



TSG-271 



PAL Television Generator 



• Precise 12-bit Digitally Derived Test 
Signals 

• SCH Phase Accuracy, Guaranteed 
by Use of a Single DAC 

• Conforms to EBU Statements D23 
and D25 

• Stable Internal Reference, Ideal for 
Master Sync Operation 

• Reliable Slave Operation Through 
Use of Digital Genlock 

• Separate Front-Panel Genlock and 
Sync Timing Controls 

Until now, your choices in PAL test signal 
generators were limited. Now, with Ttek's 



TSG-271 PAL Television Generator, you 
can choose performance unmatched for 
the price. The TSG-271 features a unique 
digital architecture and innovative 
technology. 

The TSG-271 uses digital signal generation 
and a precision 12-bit DAC to insure test 
signal accuracy and long term stability. 
Digital generation of the composite PAL 
signal, without analog modulators, allows 
use of a single DAC to inherently match 
chrominance and luminance timing. This 
insures accurate SCH phasing. 

The TSG-271 sync generator's stable 
color standard and unique digital genlock 
make it ideal for either master generator 
or slave operation. All outputs are cor- 
rectly SCH phased, even if the TSG-271 



is locked to an improperly SCH phased 
reference input. The digital genlock 
calculates sync timing and subcarrier 
phase to properly identify color framing 
of the reference signal. The TSG-271 
automatically senses composite video 
reference input and, in the absence of a 
reference input signal, automatically 
switches to its own internal reference. 
With its constant temperature oven, this 
high stability crystal oscillator insures 
long term frequency stability. 

ORDERING INFORMATION 

TSG-271 PAL "R-levision Generator $4,950 

OPTION 
Option 01 — Adds character ID, 
Audio Tone, and Tkpe Leader 
Countdown + $635 
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TEK 



NTSC GENERATORS AND 
SYNCHRONOUS CHANGEOVER 




SPG-170A NTSC Sync Generator. 



SPG-170A 



NTSC Sync Generator 



Digitally Generated RS-170A Black 
Burst 

Digital Genlock 
High-Stability Subcarrier 
Flexible Pulse Outputs 
Pulse Timing Independent of Black 
Remote Control Timing Presets 
Remote Control ID Presets 
SMPTE Bars, ID, and Audio Tone 
(Option 01) 



The SPG-170A sync generator offers all 
the features expected in a sync generator, 
plus the advantages of digital accuracy 
and system flexibility. Ideal for either 
master or slave generator operation, the 
SPG-170A features stable RS-170A perfor- 
mance and a rugged 1%-inch package. 
The SPG-170A Option 01 provides even 
more versatility by adding SMPTE bars 
with programmable identification and 
audio tone. 



ORDERING INFORMATION 

SPG-170A NTSC Sync Generator $3,300 
OPTION 

Option 01— SMPTE Bars with ID 



and Audio Tbne Output 



+ $1,000 



• Tbktrorux T9Q-17QA 




TSG-170A NTSC Tbtevision Generator. 

TSG-170A 

NTSC Television Generator 

• Simple, Effective Test Signal 
Complement 

• RS-170A Sync Pulse Generator With 
Digital Genlock 

• Separate Timing Controls for Sync 
and Test Signals 

• Separate SMPTE Bars Output With 
Programmable ID (Option 01) 

• Audio Tone Output (Option 01) 

• Tape Leader Countdown 

The Tfektronix TSG-170A NTSC Tblevision 
Generator offers you the test signals you 
need plus the advantages of master and 
genlock sync capability. It provides true 
10-bit digital signal accuracy with a full 
complement of test signals and a stable 
RS-170A sync generator. 



The rugged, compact TSG-170A is de- 
signed to support both operational and 
maintenance requirements. The 
TSG-170A Option 01 provides even more 
versatility by adding a separate SMPTE 
bar generator, programmable identifica- 
tion, and audio tone output. 

Features 

• SMPTE Bars 

• Convergence 

• Pulse and Bar with Window 

• Multiburst 

• 5-Step Luminance Staircase 

• Luminance Ramp 

• Modulated Ramp 

• Selectable 10% or 90% APL 

• Bounce 

• 10 and 100 IRE Flat Fields 

• Red Field 



Multibars 
NTC7 Composite 
System Tfest Matrix 
Monitor Set-Up Matrix 
5-MHz Line Sweep 
Multipulse 

DAC Calibration Signals 



ORDERING INFORMATION 



TSG-170A NTSC Television 
Generator 

OPTION 

Option 01— Adds separate SMPTE 
Bars output with 12 Character ID, 
Audio Tbne Output and Tipe Leader 



$4,995 



Countdown. 



+ $1,000 





ECO170A Siptchronous Changeover, 

ECO-170A 

Synchronous Changeover 

• Automatic Sync Changeover 

• Clean Electronic Switching 

• Unique Fault-Detection System 

• 8 Channels 

• Manual Override 

• Remote Control With Fault Indicators 

• NTSC/PAL Systems Compatibility 



The ECO-170A Synchronous Changeover 
provides transparent, automatic selection 
of sync sources. Front-panel controls 
allow simple access to changeover func- 
tions. A two-level front-panel lockout pro- 
tects these controls in critical master sync 
systems. 



ORDERING INFORMATION 

ECO- 170 A Synchronous Changeover 82,000 

See TSG-300 Component Television Generator 
on page 82. 



For complete Television product information, request the Television Products Catalog 
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TEK 



GENERATORS 




1411R PAL PACKAGES 
STANDARD CONFIGURATIONS 



I^IOR Option 04 Tbst Signal Geiiemlor. 

1410R/1411R/1412R 

NTSC, PAL, and PAL-M Generators 

• Five Test Signal Generators and 
One Switcher 

• Conforms to EIA Standard RS-170A 
(1410R) 

• 700 mV White Level on Field 1, 
Line 7 (1411R) 

• Sync to Subcarrier Phasing 
Maintained or Corrected 

• Color Frame Reference Output 

• Genlock to Composite Video 

• Lock to External References 

• Adjustable Blanking Widths 

• Adjustable Sync Delays (H and V) 

• Parallel Test Signal Outputs 

Three different models are available. The 
141()R is for NTSC applications, the 1411R 
for PAL, and the m2R for PAL-M 
applications. 



ORDERING INFORMATION 


1410R NTSC PACKAGES 


STANDARD CONFIGURATIONS 


Option 03 Option 04 


TSG2 Convergence 


X 


TSG3 Linearity 


X X 


TSG5 Pulse and Bar 


X 


TSG6 Multiburst 


X 


TSG7 Color Bars 


X X 



TSP1 Switcher 



1410R NTSC .Mainframe and ,SPG2A $4,200 

OPTIONS 
Option 0.3 • I —NTSC Package 
Insialled and Tested Together. + S3, 460 
Option 04 * I —NTSC Package 
Installed and Tested Together + *8,280 
• ' VdtiHot be combined with any other option. 





IHIO NTSC Diijitdl Geiienttor Inscrti i 



1910 



Digital Generator 



Four External VITS Inputs for 
Insertion of Teletext, Closed 
Captioning, Source ID, etc. 
Nonvolatile Memory to Maintain 
Selected VITS and Full Field Signal 
Configuration After Power 
Interruption 

Signal Stored in Replaceable 
EPROM so Your 1910 Won't Become 
Obsolete 

The Accuracy and Stability of an 
All-Digital 10-Bit Sync and Signal 
Generator (RS-170A) 
User-Friendly RS-232C Control Port 
for Added Versatility 
New Signals (Eye Test Pattern, Special 
Multipulse, Color Multipulse), New 
Functions (VITS Sequence, Field 
Sequence and More) 



The 1910 Digital Generator is a state-of- 
the-art test signal generator designed for 
performance testing of NTSC video 
systems and equipment. The 1910 is 
especially suited where high accuracy 
and stability are required. It is also a VITS 
in.serter (internal and external) with a full 
complement of signals that allow testing 
in studio, transmitter, production, or 
research environments. Four external 
VITS inputs permit insertion of signals 
such as teletext, closed captioning, .source 
ID, and other similar .sources. These four 
inputs may be converted to four pulse 
outputs for use in a production 
environment. 

External interfacing of the 1910 is con- 
trolled by an internal microprocessor and 
its nonvolatile memory. Test signals are 
stored as lO-bit digital words and con- 
verted to analog form by a 10-bit preci- 



Option 03 Option 04 


TSG11 Color Bars 


X X 


TSG12 Convergence 


X 


TSG13 Linearity 


X X 


TSG15 Pulse and Bars 


X 


TSG16 Multiburst 


X 


TSP11 Switcher 


X 



1411R PAL Mainframe and SPG12 $4,200 

OPTIONS 
Option 03* '—PAL Package Installed 
and Tested Tigether. + $;},000 

Option 04*'— PAL Package Installed 
and TVsted ■n>gether +$7,500 
■' Cannot becombinrd with nnu other option. 

PAL-M PACKAGES 
1412R PAL-M Mainframe and SPG22, 
TSG21 $7,415 
Option 05— Adds TSG23/TSG25/ 
TSG26/TSP21 Installed. +$8,795 



sion DAC (with deglitching to reduce dif- 
ferential gain and differential phase) to 
ensure signal accuracy as well as long 
term stability and repeatability. 

Since all signals are stored in replaceable 
EPROMs, changing needs and industry 
.standards will not cause obsole.scence. 

Control and versatility of the 1910 are 
greatly enhanced by the use of its RS-232 
control port. Most functions of the 1910 
can be controlled, reconfigured and 
saved, including VITS and full field signal 
selection, matrix signal creation, se- 
quences, and other features. 



ORDERING INFORMATION 

1910 Digital Generator $9,990 
OPTION 

Option 03— CBC Tbst Signals. NO 
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TZL/ VIDEO/AUDIO 
_r\ SYNCHRONIZERS 




118-AS 



Audio Synchronizer 



118-AS Audio Synchronizer 

110-S Video Synchronizer/TBC 

• True 10-Bit Accuracy and Resolution 

• Traci<s Signals into the Noise 

• Optional Four-Field Memory for the 
Highest Picture Quality 

• Adaptive Decoding— Minimizes 
Picture Shifts While Preserving 
Horizontal and Vertical Detail, 
Provides Exceptionally High-Quality 
Picture Freeze 

• Adaptive Clamping— Minimizes 
Strealdng on Noisy Signals 

• Digitally Precise RS-170A Sync and 
Burst Insertion 

• Passes the Vertical Interval 

• Processing Amplifier 

• Precalibrated Boards in Modular 
Design 

• Heterodyne Color Processing 

• Auto VTR Signal Recognition 

• Infinite Window Correction Range 

The 110-S is a high-quality, 10-bit, 4X fsc 
video synchronizer. The 10 bit architec- 
ture, adaptive decoding, and adaptive 
clamping combine to provide a syn- 
chronizer that performs well on noisy 
signals, minimizes horizontal picture 
shifts, and is virtually transparent to the 
processed signal. 

10-Bit Precision 

A Ttktronix-designed 10-bit digitizer and 
a sampling rate of four times the subcar- 
rier frequency result in negligible quan- 
tizing errors, low differential gain and 
phase, and a flat frequency response. 
Compared to 8-bit synchronizers, the 



110-S has four times the accuracy and 
resolution. The resulting transparency to 
the video signal allows cascading of 110-S 
synchronizers in the signal path with 
minimum signal degradation. 

Tracking Into Noise 

When noise from a fading ENG 
microwave feed or static interference 
degrades the S N ratio, the 110-S will con- 
tinue to track the signal. If the original 
sync and burst are clean, they may be 
passed with the original signal. Noisy 
sync and burst are replaced with precise, 
digitally generated RS-170A sync and 
burst. The 110-S can be configured to 
track into the noise, freeze field, or go to 
black upon loss of the incoming signal. As 
noise increases, an adaptive clamp slows 
down to prevent horizontal streaking 
while still responding quickly to hot 
switches. 

The 110-S TBC option adds time-base cor- 
rection for heterodyne color VTRs to the 
110-S Synchronizer. 



ORDERING INFORMATION 

110-S Video Synchronizer $4,975 

OPTIONS 
Option 10 — Four-Field Memory 

Adaptive Decoder. + $1,500 
Option 20 — Adds time-base 
correction for heterodyne 

color VTRs +$2,000 

110-RC Remote Control Unit 50 



• Automatic or Manual Control of 
Audio to Video Timing 

• Simple One-Wire Interface to 110-S 
Video Synchronizer 

• Expandable to Three Channels for 
Stereo and Auxiliary Channel 

• Compensates for up to Ten Fields of 
Video Delay 

• 93.75-kHz Sampling Provides 
Accurate Stereo Phasing and Flat 
Frequency Response 

• 18-Bit Floating-Point Code for Wide 
Dynamic Range 

• Built-in Diagnostics and Easy 
Module Access for Service 

The Tfektronix 118-AS Audio Synchronizer 
provides automatic and or manual control 
of audio delay to maintain proper audio 
to video timing. With 18-bit floating point 
code and 93.75 kHz sampling, the 
Tektronix 118-AS brings to audio .syn- 
chronization the same high .standards 
established for video synchronization by 
the Tfektronix 110-S. 

The 118-AS Audio Synchronizer automati- 
cally tracks the 110-S Video Synchronizer 
using a simple one-wire digital interface. 
The 118-F02 video interface board allows 
the 118-AS to automatically track the 
delay of other video equipment. Addi- 
tional fixed audio delay may be added 
manually to compensate for audio to 
video timing errors present on an incom- 
ing signal. 

The standard 118-AS is a single-channel 
audio synchronizer, which may be ex- 
panded to two or three channels for 
stereo or second-language applications. 



ORDERING INFORMATION 

118-AS Single-Channel Audio 

Synchronizer with U8 F02 

Video Interface $5,50 

118-FOl Audio Channel Kit 

(adds one channel) $1,000 

118-F02 Video Interface Kit SI, 400 

118-RC Remote Control Unit $850 



For complete Television product information, request the Television Products Catalog. 
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TUT L/ COMPONENT TELEVISION 
I Ll \ PRODUCTS 




TSG-300 Component nteinsion Generator. 



TSG-300 

Component Television Generator 

• Multiple Formats and Standards: 
Y,B-Y, R-Y (Y,P„P,; SMPTE/EBU); 
GBR; Betacam' ; Mil; 525/60 and 
625/50 

• 10-Bit Digital Signal Generation 

• New Test Signals for Component 
Video: Bowtie; Coring; Valid Ramp; 
Shallow Ramp 

• User Configurable Controls 

• Digital Genlock 



From news gathering to post-production, 
component television is providing new 
levels of image quality and operational 
flexibility. While component television 
solves many problems inherent in com- 
posite NTSC and PAL, it brings with it a 
new set of concerns. The TSG-300 Com- 
ponent Tfelevision Generator provides in- 
novative solutions to the measurement 
problems encountered in component 
television systems. 



ORDERING INFORMATION 



TSG-300 Component Tfelevision 
Generator 



$6,500 



■5^ 

I ■•II" 



WFM-300 Component Revision Wav^orm 
Monitor with Vector Display. 

WFM-300 

Component Television Waveform Monitor 

• Lightning Display 

• Parade and Waveform Overlay 
Display 

• Vector Display 

• Bowtie Timing Display 

• Color-Gamut Limit Indication 

• Linearity Measurements 

• Y,P„P,; Y,B-Y,R-Y; G,B,R; Y.Q.I Input 
Options 

• Electronic Graticule 

• 625/50 and 525/60 Selectable 

» GBR Picture Monitor Output 

The versatile WFM-300 Component 
Tfelevision Waveform Monitor provides a 
comprehensive set of signal monitoring 
capabilities designed specifically for the 



component television environment. New 
component-based television equipment 
produces signals quite different from the 
composite television signals, and the 
WFM-300 provides new monitoring capa- 
bilities to meet this challenge. An in- 
novative new Lightning display provides 
amplitude and timing information for all 
three channels simultaneously, allowing 
the operator to set up equipment ac- 
curately and efficiently. The traditional 
parade display of three signals provides 
side-by-side comparison of all signals. In 
addition, any combination of the three 
signals can be overlaid for accurate com- 
parisons. Both horizontal and vertical 
magnification can be applied for detailed 
inspection of the signal being observed. 

A vector display of the color difference 
signals provides the traditional color-bar 
vector display. The Bow-tie timing test 
signal from the TSG-300 component 
television test signal generator allows 
precise timing of three-wire component 
television systems. This signal utilizes a 
channel 1 minus channel 2 and 3 mode 
to provide a side-by-side differential com- 
parison (1-2, 1-3) of all three channels. 

The WFM-300 has full-frame line select, 
with alphanumeric readout. Any one or 
two lines of the entire frame can be 
selected and displayed, or the same line{s) 
in both fields can be viewed at one time. 



An intensified zone in the two-field 
sweep indicates the location of the line 
selection. In addition, any -successive 15 
lines can be overlaid. 

The input signal can be color difference 
or GBR, with optional accommodation for 
several color difference formats. All of 
these signal types are converted to GBR 
for a dedicated picture monitor output. 
The valid GBR gamut limit is monitored 
to make sure the operator is warned if a 
combination of signals is not valid. The 
WFM-300 can be configured for either 
525/60 and 625/50 signal standards. 



ORDERING INFORMATION 

These instruments are configured for rack- 
mounting and are shipped without cases or 
covers. Order appropriate optional accessories 
on next page to configure for rack, bench, or 
portable use. The WFM-300 is a UL recogniz- 
ed component and meets the requirements for 
listing when used in the appropriate enclosure. 
WFM-GOO Component Tfelevision Waveform 
Monitor (525/60 operation) $3,900 
OPTIONS 

Option 01— For 625-50 operation. NC 
Option 10— For Betacam transcoder NC 
Option 12— For YQI transcoder NC 
Option 14— for Mil transcoder NC 
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TCL/ 1780R SERIES 
I L_r\ VIDEO MEASUREMENT SET 




User and programmable semiautomatic 
setups, along with on-screen voltage/tim- 
ing cursors and electronic graticules con- 
tribute to a new level of operational 
simplicity. 

The 1780R Series are digitally controlled 
instruments. All front panel controls, in- 
cluding knobs, touch screen operations, 
and push-buttons, may be recalled 
remotely via an RS-232/RS-422 serial 
1780K communications port. 



CZ3ai780R Series 

Video Measurement Set 



FEATURES 

• Precision Waveform and Vector 
Measurements 

• Graphic SCH Presentation, with 
Calibration 

• Component or Composite Waveform 
Evaluation 

• Electronic Time and Voltage Cursors 

• Precision Diff Phase/Diff Gain 
Measurements with Noisy Signals 

• Full Function RS232/RS422 Remote 
Control 

• User Defined Semi-Automatic 
Setups 

• Digital Control of all Functions 

• Full Bandwidth Analog Video 
Processing 

• Touch Screen User Interface 

• Four Video Input Channels Plus 
Probe 

• Front Panel Video/TTL Probe Input 

• Stereo Audio Phase and Amplitude 
Display 

The 178()R Series Video Measurement Set 
offers features for precise evaluation of 
studio and transmission of performance. 
This multi-function instrument is a wide 
bandwidth, multi-input, and waveform/ 
vector SCH measurement package. 

The advantages of separate waveform 
and vector instruments are provided in 
a single package. In addition, specific 
measurements take advantage of shared 
waveform monitor and vectorscope inter- 
nal processing. Separate, optimized 
waveform and vector display CRT^ allow 
simultaneous monitoring of several video 
parameters. Routine and specialized 
video evaluation is easily and quickly per- 
formed in this full function measurement 
instrument. 



The 1780R Series provides a full menu of 
traditional waveform/vector/SCH monitor 
capabilities. Levels of performance 
previously unavailable, even in separate 
instruments, are characteristic of the 
1780R Series. 

A precision phase control allows differen- 
tial display resolution to within 0.05 
degree, with an absolute accuracy of 0.1 
around the full 360 degree vector range. 
The Tektronix dual envelope differential 
phase measurement technique is en- 
hanced with a digital recursive vertical 
filter to permit accurate readings in the 
presence of noise. 

The digital recursive vertical filter is also 
u.sed in the display of dual envelope dif- 
ferential gain. 

The polar SCH display provides a graphic 
indication of phase of the burst subcar- 
rier relative to the leading edge of 
horizontal sync. 

Operator/instrument interface has been 
given a great deal of attention in the 
1780R Series. Ease of operation and 
unusual flexibility are designed into the 
instrument. Many functions of the 1780R 
Series are accessed by the touch screens. 



ORDERING INFORMATION 

1780R Video Measurement Set. 

r,2.S lino (iO field, NTSC. S9,.'j00 

INTERNATIONAL POWER PLUG OPTIONS 
Option A 1— Universal Euro 220 V, 50 Hz 
Option A2— UK 240 V, 50 Hz 
1781R Video Mea.suremenl Set. .S9,500 

INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, .50 Hz 
Option A2— UK 240 V, 50 Hz 
Option A3— Australian 240 V, 50 Hz 




Portability kit provides feet, lilt stand, carrying handle, and (not shown) frr>nt and rear roifrs. 
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TEK 



SPECTRUM MONITOR 1700 
WAVEFORM MONITORS SERIES 




1705 Spectrum Monitor 



1710B Wai'cform Monitor- 
Display 



■Dual Filler 



ORDERING INFORMATION 

Those inslniments are configured for rack 

mounting and are shipped without cases or 

covers. Order appropriate optional accessories 

to configure for rack, bench or portable use. 

1705 Spectrum Monitor S3, 850 

1700F10 DC r\)wer Converter Kit «200 

1700F02 Portable Cabinet and 

BPl Batter>' Pack S85 

1710B Waveform Monitor 

(NTSC Syjitem Applications) $1,745 

1711B Waveform Monitor 

(PAL System Applications) $1,745 



1705 



Spectrum Monitor 



1710B 



Series Waveform Monitors 



• Designed for Satellite News 
Gathering 

• Easy, Reliable Operation 

• Cost Effective 

• On-Screen Ku or C-Band Frequency 
Readout 

• On-Screen Setup Menu 

• Selectable 2dB or 10 dB/Dlvlslon 
Sensitivity 

• L-band and 70 MHz IF Inputs 

• Resolution Switchable to 10 or 
300 kHz 

• Span Range and Video Filter 
Selection 

• Center Frequency Control 

• Bright Clear Display 

» DC Operation Available 

The Tektronix 1705 Spectrum Monitor i.s 
a special purpose radio frequency moni- 
tor designed for rapid response television 
satellite news gathering applications. 
Using the 1703, an operator can identify 
the spectial pattern of a particular 
-satellite and transponder to determine 
which video, audio, and SCPC carriers are 
present. It assists in the accurate adjust- 
ment of azimuth, elevation and polariza- 
tion of the downlink/uplink antenna. It 
also provides a display of satellite and 
locally generated signals. 

Dual Band Operation 

The 1705 features front panel selectable 
inputs for L-band (900-1450 MHz) 
monitoring of television downlink signals 
from a low noise block converter (LNB) 
located at receive antenna, and 70 MHz 
band (45-100 MHz) monitoring of the 
television uplink exciter or other IF 
signals. Input frequency is displayed on- 
screen in both L-band and 70 MHz modes, 
and the L-band readout may be recon- 
figured to display a satellite frequency in 
the range of 0.9-20.0 GHz. A dc output 
is provided to power the low noise block 
converter. 



• Cost Effective 

• Easy Operation 

• Burst Phase Indicator 

• Dual-Filter Display 

• Half-Rack Width 

• Bright CRT Display 

• Internal Graticule 

• Light Weight 

• Low Power Consumption 

• Portable DC Power and Battery 
Available 

• Available in NTSC and PAL 
Standards 

The 1710B Series waveform monitors pro- 
vide all of the commonly u.sed display 
modes. In addition, the 1710B Series adds 
relative burst phase indication and dual- 
filter display. AH this capability in a cost- 
effective package for the user who wants 
high quality at a low price. These 
monitors are mechanically compatible 
and retrofit into an existing system that 
uses half-rack width, 5y4-inch waveform 
monitors. 

PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Height 


133 


5.25 


Width 


214 


8.42 


Depth 


429 


16.88 


Weight = 


kg 


lb 


Net 


36 


8.0 



OPTIONAL ACCESSORIES 

Cabinets — 

(Plain) Order 1700F00 $60 

(Portable) Order 17()()F02 $85 

Side-By-Side Rack Mount— For 

mounting two half-rack instruments 

in a standard 19-inch rack. 

Order 1700F0.5 $195 

Blank Panel Adapter — For the 

.side-by-side rack mount. 

Order 1700F06 $60 

Viewing Hood — For high 

ambient light environments. 

Order 016-0475-00 •20 

Cameras — 

(Regular) C-5C Option 02. $465 

(Automatic) C-7 Option 03. $580 

Battery Pack— Requires 1700F02 

case, 1700F10 dc operation kit, and 

battery charger. Order BPl $600 

DC Operation Kit— 12 V dc. 

Order 1700F10 $200 
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TdL/ VECTORSCOPES/ 
I C r\ WAVEFORM MONITORS 



1700 
SERIES 




1720 Vectorscope — Vector and Stereo Audio Dual Display Mode. 



1720/1730 

• Performance and Economy 

• Complete Line Select 

• Simultaneous Chan A/B Display 

• Dual-Filter Display 

• One-Button Front-Panel Recall 

• Differential Phase and Gain 
Measurement 

• Stereo Audio Phase Measurement 

• RGB/YRGB Display Capability 

• Vector Center-Dot Clamping 

• Parallax-Free Internal Graticules 

• Portable DC Power and Battery 
Available 

• Remote Control Capability 

• Available in NTSC, PAL, Dual PAL/ 
NTSC, and PAL-M Standards 

The 1730 Series Waveform Monitors and 
1720 Series Vectorscopes provide a new 
dimension in television signal monitoring 
for both NTSC and PAL applications. 
These versatile instruments are 
lightweight, half-rack width, and ha%'e 
bright CRTfe for comprehensive video 
signal monitoring. Both in.struments ex- 
ceed normal monitoring capabilities. 

Their unique features make them even 
more powerful when operated in tandem. 
Each monitor has its own advanced 
feature set and the proven 1700 Series 
family performance to provide more 
monitor for the money. These monitors do 
the job faster, better, and easier at a low 
price. 



Complete Line Select 

The 1730 Series Waveform Monitor has 
full-frame line select, with alphanumeric 
readout, that can be tracked by the 1720 
Series Vectorscope when in Auxiliary 
mode. Any one or two lines of the entire 
frame can be .selected and displayed, or 
the same line(s) in both fields can be 
viewed at one time. An intensified zone 
in the two-field sweep and on the picture 
monitor output signal indicates the loca- 
tion of the line selection. In addition, any 
successive 15 lines can be overlaid for 
camera and VTR adjustments. 

Simultaneous Channel A and B Display 

These instruments have state-of-the-art 
microprocessor front-panel control. They 
are operator-friendly and provide 
features in half-rack waveform monitors 
or vectorscopes. Both the 1730 Series 
Waveform Monitor and the 1720 Series 
Vectorscope have dual-channel display 
capability, allowing both input 
channels to be displayed on the CRT 
simultaneously. 

Dual-Filter Display 

The 1730 (NTSC) and the 1731 (PAL) 
Waveform Monitors include dual filter 
display, which provides low-pass and flat 
information in the same display. The 
2-Field and 2-Line Display Modes have 
the Low-Pass Filter applied to the left half 
of the trace. In the 1-Line Mode, the two 
signals are overlaid. These filter modes 
can also be used independently. Both 



versions of the 1730 Series have chroma 
filters centered around the subcarrier 
frequency. 

One-Button Front-Panel Recall 

Once the front panel has been set up in 
a frequently used mode, the configura- 
tion can be stored for later one-button 
recall. In addition, when the 1720 is used 
in tandem with the 1730, it will respond 
to this Store/Recall operation. Up to four 
operator-selected front-panel configura- 
tions can be stored from the front panel. 
Four other front-panel configurations are 
factory-programmed settings and are ac- 
cessible from the Remote Control 
interface. 

Differential Phase and Gain 
Measurements 

The 1720 Series Vectorscope graticule has 
scales for measuring Differential Phase 
and Gain. The Differential Phase scale 
has markings at 2° intervals. The Dif- 
ferential Gain scale has markings at 5". 
intervals. For even greater precision, the 
1720 and 1730 Series can be coupled for 
using the field or line sweep on the 1730 
Series Waveform Monitor The Waveform 
Chroma filter can be used for differential 
gain measurements. 

Stereo Audio Phase Measurements 

Balanced inputs for the X-Y mode are 
available on the 1720 Series Vectorscope 
through a separate input connector. This 
mode is particularly useful for evaluation 
of stereo audio using a special X-Y 
graticule scale for both amplitude and 
phase measurements. X-Y measurements 
can be displayed individually or in com- 
bination with a vector display. This input 
can also be used for other applications 
where X-Y monitoring is useful. 

RGB-YRGB 

The Waveform Monitor can display RGB 
or YRGB staircase. The RGB YRGB stair- 
case input is through a rear-panel 
connector 

Vector Center-Dot Clamping 

These vectorscopes employ center-dot 
clamping in Vector mode for easy detec- 
tion of residual subcarrier on the signal. 
In addition, with no signal present, the 
center dot automatically dims, prolong- 
ing the CRT life. 

Parallax-Free internal Graticules 

Both in.struments utilize po.st -accelerated, 
mesh-type CRTfe equipped with internal 
graticules to provide parallax-free 
displays. Variable, evenly illuminated 
scales, along with molded bezels, make 
waveform photography simple. 
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TEK 



VECTORSCOPES/ 1700 
WAVEFORM MONITORS SERIES 



Portable DC Power 

In addition to being ideal for camera con- 
trol units and video tape recorders, these 
instruments can be equipped with 
cabinet and field upgrades allowing them 
to operate from a 12 V dc source for port- 
able operation. They can be used with the 
Tektronix BPl or other 12 V supply. 
Coupling this dc operation with their light 
weight (about 9 pounds, including 
cabinet), low power consumption, and 
compact size makes the.se instruments 
well suited for use on a portable produc- 
tion cart. 

Remote Control 

Internal front-panel presets, RGB/YRGB 
enable, along with front-panel recall 
setup can be accessed through the Wave- 
form Monitor Remote connector. 

Available In NTSC, PAL, and PAL-M 

Both the 1730 Series and the 1720 Series 
are available in either NTSC or PAL ver- 
sions. The 1721 Vectorscope and the 1731 
Waveform Monitor are the PAL versions. 

The 173.5 Wavefortn Monitor provides 
PAL NTSC Dual Standard Monitoring. 
PAL-M instruments are a%'ailable as a 
modified product. 




I i i ii*! 
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1730 HD 



NEW 



High Definition Waveform Monitor. 

FEATURES 

• HDTV Sweep Speeds 

• Full 30 MHz Bandwidth 

• Six Video Input Channels 

• Parade and Overlay Displays 

• Half Rack Width 

• Complete Line Select 

• 10 ns/Dlvision Sync Timing 

• Accepts TrI-level Sync 

• On Screen Readouts 

The Tektronix 1730 HD is multistandard, 
wide bandwidth, television waveform 
monitor developed in support of new 
generation Hix/h Definition television 
production and transmission systems. The 
familiar 1730 series operating system has 



been expanded to allow full High Defini- 
tion waveform monitoring capabilities in 
camera, telecine, video tape and video 
transmission facilities. 

Selectable Operating Formats 

In addition to supporting the 1125 line/60 
field High Definition production format, 
the 1730 HD also provides monitoring 
capabilities in 525 line/60 field and 625 
line/50 field transmission standards. 
Sweeps are digitally derived and other 
High Definition line, field, and syn- 
chronizing formats may be ordered fac- 
tory installed. The 1730 HD accepts tri- 
level or traditional bi-Ievel synchronizing 
signals. 

Multiple, Wideband Inputs 

Six wide bandwidth input channels are 
provided for monitoring composite or 
component signals. New, SMD (Surface 
Mount Device) input amphfiers provide 
flat frequency response and excellent 
return loss characteristics through 30 
MHz, permitting faithful display of High 
Definition video signals. 

Input signal processing provides a choice 
of DC Restoration or an undamped 
display. One signal may be displayed in a 
dual filter mode, with one line or field 
low pa.ss filtered, and one unfiltered. Up 

H) six inputs may be selected for 
simultaneous display, in specific combina- 
t ions of side by side and overlay modes. 
When two or three different input signals 
are displayed, the second and third may 

I) e offset from the first to allow accurate 
comparison. 

Accurate Timing Measurements 

To facilitate timing measurements in the 
critical, High Definition environment, up 
to three signals may be presented side by 
side or overlaid. Calibrated timing is 
facilitated by a selectable horizontal 
magnifier. A direct 10 ns/division sweep 
permits measurements to 2 ns per minor 
graticule divi.sion for use with tri-level 
sync. 

Full Line Select 

Full frame line .select, with on-screen 
readout of hne number, is provided in 
each television line/field standard. The 
line to be displayed may be .selected at the 
front panel and a predefined line may be 
easily recalled. The selected line is inten- 
sified in the field rate display and on the 
picture monitor output. A 14 line mode 
is also provided. A companion 1720 Series 
Vector Monitor may be connected to 
display a line selected (or full field) vec- 
tor presentation in composite (NTSC or 
PAL) application.s. 



ORDERING INFORMATION 

When onlering, pleaiie use the nomenclature 
given here. The .standard instrument is con- 
figured for rack mounting and is .shipped 
without a case, handle or cover If your applica- 
tion is for bench or i)ort at)le use, plea.se order 
the appropriate enclosure from the optional ac- 
ces-sories list. 

The televi.sion operation standard, including 
line and field rale and sync type, mu.st be 
specified at time of custom order quotation re- 
quest. Contact your TV'ktronix sales office. 

Please order appropriate optional acces.sories 
to configure for rack, bench, or portable use. 
The 1720. 1721, 17.)(), 17;)1, 1735 and 1730 HD 
are lIL-recognized components and meet the 
requirements for listing when used in the ap- 
propriate enclosure. 

1720 Vectorscope 

(NTSC System Applications) $2,250 

1721 Vectorstope 

(PAL System Applications) $2,250 

1730 Waveform Monitor 

(NTSC System Applications) $2,250 

1730 HD High Definition 

Waveform Monitor. $5,900 

1731 Waveform Monitor 

(PAL System Applications) $2,250 

1735 Waveform Monitor 

(PAL NTSC Dual Standard 

Applications) $2,450 

PAL-M instruments are available as a modified 

product. 

Portable DC Powered Applications 17XX 
(fn)m above) plus 17(X)F10 DC Pbwer Converter 
Kit, 170OFX)2 Rjrtable Cabinet and BPl Battery 
Pack. Battery charger not included. 

OPTIONAL ACCESSORIES 

Cabinets — 

(Plain) Order 170()F00 $60 

(P»)rtable) Order 1700F02 $85 

Side-By-Side Rack Mount — For 

mounting two half-rack instruments 

in a .standard 19-inch rack. 

Order 17()0F().''> S195 

Blank Panel Adapter — For the 

side-by-side rack mount. 

Order 1700F0() *60 

Viewing Hood — For high 

ambient liglit environments. 

Order 016-0475-00 $20 

Cameras — 

(Regular) C-5C Option 02. 1465 

(Automatic) C-7 Option 03. t580 

Battery Pack— Requires 1700F02 

case, 1700F10 dc operation kit and 

battery charger t)rder BPl 1600 

DC Operation Kit— 12 V dc. 

Order 170()F1() $200 
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1700 
SERIES 



--_ -. .. -in 



■ Hi 



1740 Wavefomi/Vector Monitors with optional 
carrying case and battery pack. 



1740 



Series Waveform/Vector Monitors 



Two Instruments in One 
Optional DC Power Capability 
Bright CRT Display 
R-Y (V Axis) Mode 
VITS Monitoring 
RGB/YRGB Display Capability 
Remote Control Capability 
Available in NTSC, PAL, and PAL-M 



The 1740 Series provides all the basic 
waveform monitoring and vectorscope 
functions in a single, compact package. In 
addition, the 1740 Series adds dc power 
operation (optionally), single-line vertical 
interval display which is internally 
preset, an R-Y sweep mode for differen- 
tial phase measurements, and remote 
I'ontrol of waveform/vector mode and 
most of the front-panel sweep and 
vertical-amplifier response functions. 

The 1740-Series monitors are half-rack 
width. They are intended for use where 
space, power consumption and/or port- 
ability are prime considerations and 
where simultaneous waveform and vec- 
tor displays are not required. 

Typical applications include video signal 
monitoring in VTR bridges, camera con- 
trol units, production switcher consoles, 
and in field production units. 



ORDERING INFORMATION 

These instruments are configured for rack- 
mounting and are shipped without case or han- 
dle. Order appropriate options or optional ac- 
cessories to configure for bench or portable 
use. 

1740 Waveform/Vector 

Monitor (NTSC Applications) $3,970 



1741 Waveform/Vector 

Monitor (PAL Applications) $3,970 

1742 Waveform/Vector 

Monitor (PAL M Applications) $4,370 

OPTIONS 
Option 05 — Internal Waveform 
graticule, External Vector 
graticule. Standard with 1742. + $60 

Option 07 — Adds dc power oper- 
ation capability, must be installed 
during manufacture. + $200 

For portable operation — Order Option 07, 
BPl Battery Pack and 1700F02 cabinet. 

OPTIONAL ACCESSORIES 
Battery Pack— Requires 1700F02 
case to mount the BPl to the 
1740 or 1741. Order BPl. $600 
Cabinet — Pained, no handle or 
feet. Order 1700F(M). $60 
Cabinet— Pained, with handle 
and feet. Order 17(H)K02. $85 
Side-By-Side Rack Moant— For 
mounting two half-rack instru- 
ments in a standard 19-inch rack. 
Order 1700F0.5. $195 
Blank Panel — For one half of 
the side-by-side rack mount. 
Order 1700F06. $60 
Viewing Hood — For high ambient 
light environments. Order 016-0475-00 $20 
Camera — 

C-5C Option 02. $465 
Standard C-4. $410 




1750 Wai'cjonii Vector Monitor— Uiml Filter/ 
Simultaneous Display. 



1750 



Series Waveform/Vector Monitors 



• SCH Phase Monitoring and 
Measurement 

• R-Y (V Axis) Mode 

• RGB/YRGB Mode 

• Remote Control Capability 

The 1750 Series offers comprehensive 
monitoring and measurement of televi- 
sion signals, including SCH phase and 



color framing, in one compact unit. While 
similar in appearance to other 1700 Series 
instruments, the 1750 has enhanced per- 
formance in each of its operating modes. 

The unique SCH phase display presents 
horizontal sync timing relative to 
reference subcarrier (burst) for verifica- 
tion of signal format and color framing. 
This mode enables easy analysis and 
monitoring of these important character- 
istics of the television signal; a task which 
previously required complex techniques, 
highly skilled operators, and/or additional 
instrumentation. The 1750's SCH phase 
and color frame displays are derived from 
the standard composite signals. No extra 
pulses or added signal details are 
required. 

The 1750's SCH capability makes it par- 
ticularly valuable in production and 
editing environments where maintenance 
of SCH phase and color frame are critical 
considerations. Applications include VTR 
bridges, camera control units, switcher 



coitsoles, master control, mobile and field 
production units, and maintenance oper- 
ations supporting any of these areas. 

The 1750's half-rack package allows easy 
installation in environments where space 
and power requirements are important 
considerations. The 1750 is mechanical- 
ly compatible with other 1700 Series 
Tektronix instruments. 



ORDERING INFORMATION 

These instruments are configured for rack- 
mounting and are shipped without cases or 
covers. Order appropriate optional accessories 
above to configure for rack, bench or portable 

use. 

1750 Waveform/Vector Monitor 

(NTSC Applications) $5,900 

1751 Waveform/Vector Monitor 

(PAL Applications) $5,900 
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TEK 



VECTORSCOPES/ 1480 
WAVEFORM MONITORS SERIES 




lUtioR OptUm 01 FAL NKC Dual Standuni 
Waveform Monitor (RackmoutU). 



1480 



Series Waveform Monitors 



Bright CRT Especially Suitable for 
Vertical Interval Testing 
Advanced Measurement Modes 
Amplitude Measurement Accuracy 
Approaching 0.2<>/o 
Digital Selection of Line and Field 
Probe Input Option 
15-Line Display for VTR 
Applications 



Full feature capability for demanding 
video measurements in a range of 
applications 

The 1480 Serii's was designed to meet the 
monitoring needs of CCU, VTR, control 
room, transmission facilities, transmitter 
and special systems with optimum ac- 
curacy, precision and performance. It 
features a variety of advanced measure- 
ment modes, amplitude measurement ac- 
curacy approaching 0.2%, and an excep- 
tionally bright CRT that's especially 
suitable for vertical interval testing. . . 
bright enough for one vertical interval 
test signal selected out of four fields to 
be .seen with ease even in a well lit area. 



Digital selection of line and field assures 
positive identification of displayed 
information. 

In addition to a 0.2% amplitude .standard, 
the 1480 Series provides superior resolv- 
ing power through calibrated five-times 
expansion of the vertical display, plus off- 
set comparison and fine CRT spot size for 
making highly accurate amplitude 
measurements. 

A unique overlay mode makes it po.ssible 
to superimpose portions of waveform 
displays for exact, side-by-side com- 
parison of levels. 

A noise measurement kit is available for 
factory or field installation in rack mount- 
ing instruments only. 

Among many additional features are a 
probe input option, AFC sweep .synchro- 
nization, selectable filters, and 15-line 
display for VTR applications. 

The 1480 Series is avaUable in NTSC, PAL. 
PAL-M and NTSC/PAL Dual Standard 
versions. 

Side by side (1480C) or rackmounting 
(1480R) configurations are available. 

PHYSICAL CHARACTERISTICS 





1480C 


1480R 


Dimensions 


mm 


In. 


mm 


in. 


Width 


216 


8.5 


482 


19.0 


Height 


210 


8.3 


133 


5.3 


Depth 


430 


169 


457 


18.0 


Weight = 


kg 


lb 


kg 


lb 


Net 


9,8 


21.5 


11.2 


24.6 


Shipping 


241 


53.1 


241 


531 



ORDERING INFORMATION 

1480C NTSC Waveform Monitor $6,300 
1480R NTSC Waveform Monitor $6,300 
1481C PAL Waveform Monitor*' $6,300 
1481R PAL Waveform Monitor" $6,300 
1482R PAL-M Waveform Monitor $6,790 
1485C PAL/NTSC Dual Standard 
Waveform Monitor" $6,500 
1485R PAL/NTSC Dual Standard 
Waveform Monitor" $6,500 

OPTIONS 
Option 01—1 Mfi, 20 pF Probe 
Input (not available with Option 06, 
probe not included). + $300 

Suggested Probe: P6108A lOX, 
2 m Probe; or 3 m Opt. 03 
Option 06— (148()R only) 124 R 
WECO Style Inputs. + $2,075 

Option 07— Slow Sweep* ^ 
(Option 07 performance included 
with Option 06. Do not order with 
Option 06). +$510 
Option 08— (1481C, 1481R. 148.5C 
and 148.5R only) SECAM Field 
Identification. +$315 
1480F30 Noise Mea.surement Kit 
I480R, 1481R, 1482R, 148.5R only. $600 

" 14S1C/R. 14S5CR meets EuroiM'an Broad- 
cast Union Th-h. 3221-E, Guidinfi Principles 
Jhrdesiyn of Tl'levision Waveform Monitors. 

*-' Option 07sati^iesEBA Ti-cti 3321 -E ^ 3.2.2. 



KZZllTPG-625 

Television Pattern Generator 

• PAL Television Receiver Test Pattern 

• Color Monitor and Receiver Testing 

• Programmable Character 
Identification 

• Ten Bit Digital Generation 

• Digital Genlock 

• Black Burst Outputs 

The TPG-(i2.'i is a test pattern generator 
for the PAL color television system. The 
TPG-625 pattern contains the elements 
needed to perform a comprehensive 
visual check of both the monochrome and 
color aspects of color monitor and tele- 



vision receiver performance. In addition, 
the TPG-625 provides text insertion in 
two areas of the pattern for .source iden- 
tification. This facility is useful for broad- 
cast and cable system transmission dur- 
ing non-program hours. 

The TPG-62.5 u.ses 10 bit 4 F .sc digital 
signal generation. All elements of the pat- 
tern are stored in memory. This architec- 
ture, coupled with a precision 12 bit D to 
A converter, provides a higli degree of ac- 
curacy with superior long term stability. 



ORDERING INFORMATION 

TPG-625 Pattern Generator 87,500 
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TdU' BTSC AURAL 
I L_r\ MODULATION MONITOR/DECODER 



10 40 <0 to 100 UOi 



.on 



PRO D#oiotion 



Pilot Inject SftP PRO Inject Spuriou»S^i 

4.9 14.8 kHz 2.1 kHz -m eft 



751 BTSC Aural Modulation Monitor/Decoder. 



751 



BTSC Aural Modulation Monitor/Decoder 

• Precision Modulation Monitor for 
Entire BTSC Sound Channel 

• Simultaneously Displays All 
Components Necessary to Assure 
Modulation Remains Within Legal 
Limits 

• Bars Feature Peak Indicators With 
Timed Peak Hold and Easily Set 
Peak Limits 

• Digital Readout Accompanies Each 
Bar for Accurate Setups 

• Alternate Display of Processed 
Audio Levels for Left, Right, Sum, 
Difference, SAP and PRO 

• Electroluminescent Bar Graph 
Display With Precisely Controlled 
Dynamics 

• Internal Auto-Calibrator Assures 
Accurate Modulation Measurements 

The 751 BTSC Aural Modulation 
Monitor/Decoder provides accurate 
modulation monitoring and measurement 
of the BTSC encoded TV sound channel. 



The 751 comes ready to monitor the en- 
tire BTSC sound channel, including SAP 
and PRO. Should the needs of your sta- 
tion change, a simple key sequence on the 
front panel can add or delete SAP or PRO 
from the display. 

Two sets of parameters, peak modulation 
and processed audio, can be alternately 
displayed by a simple front panel 
.selection. 

Bar graph and digital readout units of 
measure can be changed from % of max- 
imum to kHz deviation or dB with the 
simple push of a button. 

A1.SO displayed are iryection levels for 
SAP, PRO, and Stereo Pilot, as well as the 
level of Spurious Stereo Subcarrier 

Instantaneous peak values as well as 
"held" peak values are displayed as 
calibrated bars. Each bar is accompanied 
by a digital readout that corresponds to 
the "held" peak value. The bar and 
readout both indicate when an easily set 
peak limit has been exceeded. 



Processing is front-panel selected from 
Expand, De-emphasi.s, and Flat. A 
monitor output is provided on both the 
front and rear panels for external 
measurements of the Left and Right 
stereo channels, SUM, DIFF, SAP, and 
PRO. A switchable headphone output is 
also located on the front panel. 

Precisely decoded Left and Right stereo 
channels, SAP, and PRO 600 n balanced- 
line outputs are provided on the rear 
panel through XLR connectors. 

Remote alarm contact closures for No 
Pilot, Pilot/Sync Unlock and (stereo) 
Phase/Inverted are provided on the rear 
panel through a 9-pin D sub-miniature 
connector. Alarm conditions are also in- 
dicated on the display. H sync for measur- 
ing Pilot Phase Lock is obtained via the 
rear panel Composite Video loop-through 
connector. 

The 751 is a 178 mm (7 inch) high, full- 
rack-width instrument that weighs ap- 
proximately 13.5 kg (30 lb). 



ORDERING INFORMATION 

751 BTSC Aural Modulation 

Monitor Decoder $12,000 



For complete Television products information, request the Television Products Catalog. 
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Td STEREO AUDIO MONITOR 
I IZ r\ AUDIO VECTOR CONVERTER 





760 Stereo Audio Monitor. 



760 



stereo Audio Monitor 



Graphic CRT Dispiay of Stereo 
Audio Signal 

AGC for Continuously Viewable 
Pattern 

Bar Graph for Quick Setups and 

Accurate Peal< Indication 

Third Bar Indicates Monaural Levels 

When Set to SUM 

Suitable for Phase and Amplitude 

Measurements 



With Tfektronix' 760 Stereo Audio Moni- 
tor, the audio engineer can analyze a pat- 
tern display of the stereo audio signal. 
This display, along with a high-resolution 
bar graph, provides accurate monitoring 
and measurement capabilities. Used in 
both operation and setup, the instrument 
provides immediate feedback of the audio 
signal for creative or technical correction. 
With the appropriate test signals, the unit 
can also be used for accurate phase and 
amplitude measurements. On the CRT 



and adjacent bar graph, you can observe 
amplitude information, stereo separation, 
and phase correlation between the Left 
and Right channels. Also of great impor- 
tance, you can see monaural amplitudes 
resulting from the stereo channels. 

Your choice of automatic or manual gain 
control provides flexible control of the 
pattern size. With no input signal, the 
display will dim to prolong CRT life. 

Two calibrated bars are dedicated to the 
Left and Right channels. The input to a 
third bar is selectable from Sum, Difference 
(both internally derived), and an Auxiliary 
input on the rear panel. These bars give the 
operator accurate level indicators featur- 
ing a three-second "peak hold" that makes 
level monitoring easier than even 

The 760 is ideally suited for use in editing 
suites, master control, transmission, and 
any other locations where monitoring the 
stereo audio signal is a must. 

ORDERING INFORMATION 

The.se instruments are configured for rack- 
mounting and are shipped without cases or 
covers. Order appropriate optional accessories 
to configure for rack, bench or portable use. 
The 760 is a UL recognized component and 
meets the requirements for listing when used 
in the appropriate enclosure. 
760 Stereo Audio Monitor $1,990 
Portable Dc Powered Applications 
760 Stereo Audio Monitor plus 1700F10 Dc 
Power Converter, 17OOF02 Portable Cabinet, 
and BPl Battery Pack. 




AVC-20 Audio Vector Converter. 



AVC-20 



Audio Vector Converter 



For Any NTSC Vectorscope 
Balanced Line Level Inputs 
Time Code or Third Channel Input 

- Field Locked for Time Code Phase 
User-Selectable Display Formats 

- Lissajous Pattern with Calibrated 
Amplitude 



- LIssajou Pattern and Sweep 
Displays of Both Channels 

• Time Versus Amplitude Sweep 
Display 

- Selectable Between All Three 
Inputs 

- Left Plus Right Sweep 

• Low Power Consumption 

• Cost Effective 

• No Front-Panel Space Required 

» Simple Remote Control 

The AVC-20 provides stereo audio 
monitoring capability when installed with 
an NTSC vectorscope. Complete audio 
monitoring can be added to VTR bridges, 
master control consoles, and other loca- 
tions requiring stereo audio monitoring 
without modifying the vectorscope and 
without using front-panel space. Stereo 
phase, individual signal amplitudes, and 
audio distortions can be observed by 
simply using the B input to an existing 
vectorscope. A third audio input channel 
and a field-locked sweep are available for 
monitoring time code or a second- 
language program. 



The Tektronix AVC-20 is easy to operate, 
install, and afford. It's an excellent choice 
for stereo television facilities. 



ORDERING INFORMATION 



AVC-20 Audio Vector Converter 



$495 



Live audio, left and right channels, time ver- 
sus amplitude sweep display, and Lissajous 
pattern (center) with correct stereo phase. 
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""CI/ TELEVISION DEMODULATORS 
Lir\ RANDOM NOISE MEASURING SET 




The 14501 /,s romiHtlihlf wilh System M Teleiiaiun 7>y/;(.s-h/i.s.s/oh, the /-VoO-J is eoinimtiltie 
with Sfistem B/G, and the 1450-3 is compatible with System I. 



1450-1/1450-2/ 
1450-3 

Television Demodulators 

• Measurement-Quality Performance 
for Negligible Distortion 

• Synchronous Detection Eliminates 
Quadrature Distortion 

• Envelope Detection for Accurately 
Determined Differential Phase 

• Surface Acoustic Wave Filter 
Provides Precise Nyquist Slope; 
Excellent Long and Short-Term 
Stability 

• Digital Readout of Input Power Level 
for Easy, Accurate Field Strength 
Readings 

• Constant-Bandpass Characteristics 
Over Wide Dynamic Range 

• Any Single VHF or UHF Channel 
Operation 

• UHF and VHF Tunable Down 
Converters 

The 1450-1 (System M), 1450-2 (System 
B/G) and 1450-3 (System I) demodulator 
mainframes are combined with a 
Tbktronix Tfelevision Down Converter 
(TDC) to provide an accurate link be- 
tween your transmitter's RF signals and 
video baseband measuring equipment. 



ORDERING INFORMATION 

SYSTEM M 
1450-1 Tfelevision Demodulator 
(Order one Vision IF option) 814,900 
OPTIONS 

Option 01—37 MHz Vision IF NC 
Option 02—38.9 MHz Vision IF NC 
Option 03—45.7.5 MHz Vision IF NC 

For demodulation of RF signals, one of the 
following three down converters must be 
plugged into the 1450-1 mainframe. Order 
one Vision IF option and either Option 11 
or Option 14. 

TDC Fixed Channel Down Converter 

Stipulate channel number when 

ordering. S4,100 

TDC-1 Tunable Down Converter 

VHF Band. $7,660 

TDC-2 Tunable Down Converter 

UHF Band. S7,660 

Option 01—37 MHz Vision IF NC 

Option 02—38.9 MHz Vision IF NC 

Option 03—45.75 MHz Vision IF NC 

Option 11 — Sy.stem M Countries.* NC 

Option 14 — .Japan and Okinawa. NC 

FIELD UPGRADE KIT 
For upgrading 1450-1 (S'N B019999 and below) 
to pnwide a wide band audio output suitable 
for use with BTSC System multichannel sound 
in the U.S. and with stereo sound in Japan. 
1450F20— Field Upgrade Kit 82,150 

* Ejaept Japan and Okinawa. 




ORDERING INFORMATION 

SYSTEM B/G 
1450-2 Tfelevision Demodulator 
(Order both Option 02 and 
Option 09) 813,145 
OPTIONS 

Option 02—38.9 MHz Vision IF NC 

Option 09— + 90ns/170 ns Group 

Delay. NC 

For demodulation of RF signals, one of the 
following three down converters must be 
plugged into the 1450-2 mainframe. Order 
both Option 02 and Option 12. 

TDC Fixed Channel Down Converter 

Stipulate channel number when 

ordering. 84,100 

TDC-1 Tunable Down Converter 

VHF Band. 87,660 

TDC-2 Tunable Down Converter 

UHF Band. 87,660 

Option 02—38.9 MHz Vision IF NC 

Option 12— System B/G/I countries. NC 



ORDERING INFORMATION 

SYSTEM I 
1450-3 Television Demodulator 
(Order Option 02) 813,145 
OPTION 

Option 02—38.9 MHz Vision IF NC 

For demodulation of RF signals, one of the 
following three down converters must be 
plugged into the 1450-3 mainframe. Order 
both Option 02 and Option 12. 

TDC Fixed Channel Down Converter. 

Stipulate channel nuniber when 

ordering. 84,100 

TDC-1 Tunable Down Converter 

VHF Band. 87,600 

TDC-2 Tunable Down Converter 

UHF Band. 87,600 

Option 02—38.9 MHz Vision IF NC 

Option 12— System B/G/I Countries. NC 



ORDERING INFORMATION 

SYSTEMS D AND K 

1450 Series Tfelevision Demodulators and Down 
Converters with modifications. Contact 
Tfektronix for quote. 



1430 Random Noise Measuring Set 



1430 



Random Noise Measuring Set 



Conforms to CCIR Recommendation 
568 

In-Service Testing 
Out-of-Service Testing 
Program Material Protected by Fail- 
safe Provisions 
525/60 or 625/50 Standards 



ORDERING INFORMATION 



1430 Random Noise Measuring 
Set (525/60). 

Option 01 — Random Noise 
Measuring Set (H25/.50). 



$4,115 



■(-$85 



For complete Television products Information, request the Television Products Catalog. 
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TEK 



SPECTRUM ANALYZER PRODUCTS 

Spectrum Analyzers And PC Based Measurement Packages 
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TdlZ SELECTION 


SPECTRUM 


1 Llr\ GUIDE 


ANALYZERS 



SPECTRUM ANALYZER PRODUCT SELECTION GUIDE 

DIGITAL SPECTRUM ANALYZERS 



Modal 


Frequency 
Range 


Displayed 
Bins 


Signal 
Resolution 


Reference 
Level Range 


Sensitivity 


AID 
Converter 


Amplitude 
Accuracy 


^AntAr PrAn 

& Marker 
Accuracy 


Interface 


Page 


3052 


Center Fre- 


800 


s3 bin widths 


•t-33 to 


-150 dBm/Hz 


25.6 MS/s 


±0 2 dB at 


SIxlO'^ per 


RS232 


94 




quency Range 
DC to 10 MHz 
Frequency 
Spans: 1 kHz to 
2 MHz (Real 
Time); 5 to 10 
MHz (Batcti), 
1024 pt com- 


(1024 Real and 
1024 Imaginary 
are calculated) 


(also holds lor 
one signal at 
reference level 
and the other 
at s70 dSc) 


-140 dB 


(7 nVVTiz at 
100 kHz) 1/1 
noise corner at 
20 kHz 


10 bits 


12 5 kHz 
±0.5 dB at all 
frequencies, 
with error 
correction 


day and 
sIxlO'' per 
year of value 
displayed 


standard 

GPIB 

optional 






plex conversion 
every 200 (is 
(max) 




















2630 


Frequency: 5 
Hz to 10 kHz 
(RealTlme); 20 
kHz (Batch). 


25 to 1600 


0.006 to 800 Hz 
(selectable) 


Selectable 


55 mV to 10 V 
full scale 


51.2 kHz 
12 bits 


±0.2 dB 


0.01 o/o 


RS232 


96 



MICROWAVE SPECTRUM ANALYZERS 



Model 


Counter 


Frequency Range 


Frequency Accuracy 


Ref 
Accuracy 


Resolution 
Bandwidth 


Average 

Noise Level 
(Min RBW) 


Amplitude 
Meas. 
Range 


GPIB 


Config. 


Page 


Coaxial Input 


w/Exter. 
Mixers 


2756P 


-< -< -< -< 


10 kHz to 21 GHz 


325 GHz 


Freq X Ref Accuracy 
-f02 X (Span/div or 
Resolution Bandwidth) 
■f(2N+25) Hz 


109/day 
10''/year 


10 Hz mm 
to 

3 GHz max 


-131 dBm 


+30 dBm 
to 

-131 dBm 


Yes 


Lab 


106 


494AP 


Yes 


Portable 


116 


NEW 
2755AP 


5x10'/year 
10-6 @ 25°C 

within 
30 minutes 


100 Hz min 
to 

3 MHz max 


-120 dBm 


■1-30 dBm 
to 

-120 dBm 


Yes 


Lab 


108 


NEW 
492BP 


Yes 


Portable 


118 


2754 


N 
N 


50 kHz to 21 GHz 


N/A 


10-5 


1 kHz mm 
to 

1 MHz max 


-110 dBm 


-1-30 dBm 
to 

-110 dBm 


Plot 


Lab 


110 


2754P 


Yes 


110 



VHF/UHF SPECTRUM ANALYZERS 



2753P 


Y 


100 Hz to 1800 MHz 


Freq X Ret Accuracy 
+0.2 X (Span/div or 
Resolution Bandwidth) 
■H5 Hz 


10 '/day 
10"' /year 


10 Hz mm 




■1-30 dBm 


Yes 


Lab 


112 


495 


Y 


10-' /day 
10 ' /year 


to 

3 MHz max 


-131 dBm 


to 

-131 dBm 


Plot 


Portable 


120 


495P 


Y 






Yes 


120 


2710 






Freq X Ref Accuracy 
±5 kHz without counter; 
±10 Hz with counter 


3x10"'/year 
typical 


3 kHz mm 
to 

5 MHz max 


-117 dBm 
-129 with 
preamp 


+20 dBm to 
-129 dBm 


•2 


Portable 


122 


Opt 01 




10 kHz to 1800 MHz 


Freq X Ref Accuracy 
±700 Hz without 
counter; ±10 Hz with 
counter 


2X10 -'/year 
typical 


300 Hz min 
to 

5 MHz max 


-127 dBm 
-139 with 
preamp 


+20 dBm to 
-139 dBm 






122 



With Option 02. Centronics plot option. 



LOW FREQUENCY ANALYZER 



7L5 


N 


20 Hz to 5 MHz 


Freq X Ref Accuracy 


2X10" 


10 Hz mm 


-135 dBm 


■1-21 dBm 


No 


7K Series 


124 


with L3 






±5 Hz 




30 kHz max 


(-148 dBV) 


-135 dBm 




Plug-in 





SPECTRUM ANALYZER SOFTWARE 



Software Package 


Function 


Language 


Host 


Instrument 


Page 


GRASP Applications Software: 
S26RF00 


High level menu operated: 

• Measurements • Waveform Operations 

• Filter Tests • Utilities 

• Signal Searches 


IBM Advanced Basica 2,1 or 
higher 

Tek 4041 Basic 
HP Basic 3.0 


IBM Compatibles, 

Tek 4041, 

HP 200 Series 


All 275xP 
and 49xP 


126 


EMI Prequalification Software: 
S28EM00 


FCC/VDE Conducted or Radiated 

Mil-Std 461B/462 Conducted and Radiated 


IBM Compiled Basic 20 


IBM Compatibles 


Depends on 
test being run 


126 


Remote Site Monitoring: 
S26RM00 Host/Operators 
S26RM01 Remote Site 


Monitor/Control/Acquire waveforms 
from multiple remote spectrum 
analyzers via modems/GPIB interfaces 


IBM Basica 2 1 or higher 


IBM Compatibles 


All 275xP 
and 49xP 


127 
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FASTEST REAL TIME BANDWIDTH— 2 MHz 




NEW 



13052 

Digital Spectrum Anaiyzer 



TYPICAL APPLICATIONS 

• Communications 

• Signal Analysis 

• Radar Signal Processing 

• Telephony 

BENEFITS 

• Wide Real Time Bandwidth 
Captures Elusive Spectral Transients 

• Digital Interface Transfers Data 
Quickly (Option 10) 

• System Flexibility Through Use of 
Industry Standards 

FEATURES 

• Real Time Output in Spans to 2 MHz 

• Bank of 1024 Complex Bandpass 
Filters Outputs Spectral Frames at 
Real Time Rates: Every 200 ns in 
2 MHz Span 

• 800 Frequency Bins Displayed in All 
Spans. Resolves Signals Three Bins 
Apart. 1.25 Hz Minimum Marker 
Resolution 

• Spans From 1 KHz to 10 MHz, with 
Center Frequency Tunable Across 
the DC to 10 MHz Range 

• Trigger and Capture 500 Sequential 
Spectrums at Real Time Rates and 
Scroll the Captured Block 



The 3052 Digital Spectrum Analyzer in- 
troduces nearly a hundred-fold speed im- 
provement. It performs real time spec- 
trum analysis at much wider frequency 
spans, which opens the way to solve dif- 
ficult measurement and analysis prob- 
lems. At 2 MHz, its widest real time span, 
the 30.52 updates its spectral output every 
200 us. 

Spectral frames are the output of a 
digitally implemented bank of 1024 
parallel bandpass filters. The output of 
each filter consists of both real and im- 
aginary data components. 

Filter Bank. The shape of each filter is 
the key to several of the 30.52's perfor- 
mance characteristics: frequency 
flatness, amplitude accuracy, spectral 
resolution, dynamic range, sensitivity, 
and the suitability of its digital output 
(Option 10) for post processing. 
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Bins 



The center frequency of the filter bank 
is tunable, enabling any frequency within 
the 10 MHz range of the instrument to be 
viewed at narrow spans. 

Display. The 30.52 display is a high resolu- 
tion, 1(3 inch, color monitor that displays 
800 frequency bins* '. The displays include 
power vs frequency, phase vs frequency, 
spectrogram and waterfall. One display 
can occupy the full screen, or two can be 
presented on a split screen. At wider 
spans, the spectral frame rate of the filter 
bank exceeds the update rate of the 
display, lb display as much of the filter 
bank's spectral output as possible at wide 
spans, the data is automatically formatted 
by use of one nf the following .signal pro- 
cessing selections: Average, Peak, 
Min/Max and R"", where R is the output 
number of frames from the filter bank for 
each one displayed. For more general 
signal processing, R can be manually set 
to values in the range 1 to 1024 for signal 



averaging, and 1 to 65535 under the other 
three signal processing selections. 
Front Panel. Knobs provide quick opera- 
tion of basic spectrum analyzer controls. 
In addition, a liquid crystal display 
presents menus of more extensive 
functions, and prompts the entry of 
parameters. The front panel is also 
detachable for flexibility in positioning 
and handling. 

Block Capture Mode. A block of 500 se- 
quential spectral frames is transferred to 
memory. The block is then transferred to 
the monitor for display in the spectra- 
gram mode. 

With this mode, a user can trigger on a 
spectral event, capture 500 sequential 
frames, then scroll back and examine the 
captured block frame by frame. 
System Architecture and Software. 
The system architecture is based upon the 
VMEbus. Cards comprising the main part 
of the instrument are "pipelined" to a 
stage that links with the standard 
VMEbus. The instrument software 
operates under the SYSTEM V/68*^ ver- 
sion of UNIX*^. Instrument controls and 
functions are implemented in C language 
and card-modular firmware. Program- 
mers have access to selected UNIX and 
C libraries for the development of ap- 
plication programs via an RS232 port. 
Real Time Interface (Option 10). This 
optional interface provides access to real- 
time spectral data output: 32-bit spectral 
data is divided into two parts, available 
at two .separate RS422 connectors. Data 
format selections are: 1) Real and Im- 
aginary, 2) Power (dB) and Phase, 3) 
Voltage Magnitude and Phase; and 4) 
Power (linear) and Phase. 
Option 10 also provides a Spectral Event 
Detect output. Two spectral limit masks 
can be set up: a maximum and a 
minimum. When the spectral output is 
outside one of these limits, a TTL low ac- 
companies the data to identify the spec- 
tral frame and bin. 

Analog outputs to drive an oscillographic 
recorder, an x-y monitor or an 
oscilloscope are provided as part of the 
Option 10. 

• ' A bin is a hardware storage location for the 
compter data output of each filter in the 
bank. Each spectral frame is comprised of 
the parallel outputs from the 1024 bins. The 
central 800 bins are displayed, and cotter 
the selected span of the 3052. Each bin is 
considered to ha ve a width of l/800lh of the 
displayed sjmn. (All 1024 bitis are ac- 
cessable ivith Option 10.) 
SYSTEM V/6S is a trademark of Motorola. 

•1 UNIX is a trademark of AT&T. 
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CHARACTERISTICS 

FREQUENCY RELATED 
Range— DC to 10 MHz. 
Span— I kHz to 10 MHz in a 1,2,5 sequence. 
Resolution Pa.ssband (FIR Filter 0.05 dB 
Bandwidth)— Span +800. 
Shape Factor (Ratio of FIR Filter 3 dB to 60 
dB Bandwidths)— <1.7. 
Center Frequency Setability— Tuning in- 
crements are finer than one bin width in span.s 
below 10 MHz. In 10 MHz span, the center fre- 
quency is fixed at 5 MHz (see table below). 
Displayed Bins — 800 for all spans. 



Bin Width— Span + 800 (see table). 

Center Frequency and Marker Accuracy — 

£ 1 X 10"» per day and < 1 x 10"' per year of 
value displayed. 

Frequency Resolution With FIR 

Filter — s3 bin widths (also holds for one 

.signal at Reference Level and the other at s 70 

dBc). 

AMPLITUDE RELATED*' 

Reference Level Range— + 33 to - 140 dBm. 
Accuracy— ± 0.2 at 12.5 kHz; ± 0.5 dB at all 
frequencies, with error correction. 
Flatness Across Span — ±0.85 dB nonnalized 
to 12.5 kHz; ± 0.33 dB, with error correction. 
Marker Resolution— 0.03 dB. 
Display Dynamic Range — 110 dB. 
Sensitivity— - 150 dBm/Hz (TnvVHz) at 
100 kHz. 1/f noise corner at 20 kHz. (See table 
above). 

Aliased Products— > 80 dBc. 
A/D Converter — 25.6 mega-samples/per se- 
cond, 10 bits. 

Maximum Input Range — -t-33 to -57 dBm. 
Note: Signals above the Maximum Input Level 
are clipped by the A/D Converter. 
Harmonic Distortion (with signal 6 dB 
below maximum input) — DC to 1 MHz: 65 
dBc: 1 MHz to 10 MHz: 58 dBc. 
IM Distortion (2nd and 3rd order, with two 
signals 6 dB below maximum input — 
DC to 1 MHz: 65 dBc; 
1 MHz to 10 MHz: 60 dBc. 
Residual Responses — >80 dB below max- 
imum input. 

Zero Frequency Spur — DC coupled: 10 dB 
below Max Input. 

AC coupled: 40 dB below Max Input. 



Display Update Rate*'— Amplitude/Fre- 
quency plot: <.50 ms, typical. Spectragram 
plot: 16 m.s/row, typical. 

MODES 

Display Format — Average, Min/Max, Peak, 
R"". Block Capture. 

Vertical Display— 1 dB/div, 2 dB/div, 5 dB/ 
div, lOdB div, Linear; 1-15 dB/div (keyboard 
definable). 

Display Range — 10 divisions. 

INPUT TRIGGERING AND 
ACQUISITION START/STOP 

Sources — Internal, External, Line, Free Run. 



120 
123 
127 
130 
133 
137 
140 
143 
147 
150 
153 
157 
160 



Continuous Modes — One spectral frame out- 
put from the filter bank. Automatic rearm 
after hold-off of 12 times the frame update 
interval. 

Single Frame Mode — One spectral frame out- 
put from the filter bank. Manual rearm from 
front panel. 

Start — Indefinite number of frames output 
from the filter i)ank. 

Positioning — Trigger sample can be posi- 
tioned in the time domain data window for 
first spectral frame. 

Acquisition Start/Stop Mode — External con- 
trol line turns on/off spectral output from the 
filter bank via trigger connector. START begins 
acquisition data for first frame. Final frame is 
the one completed prior to receipt of STOP. 

CLOCK 

Internal Reference — Frequency: 10 MHz; 
Frequency Drift: 1 part billion/day, 100 parts/ 
t)illi()n year. 

External Reference— 1 MHz, ±200 Hz; 5 
MHz, ± 1 kHz; 10 MHz, ±2 kHz. 
Loop Bandwidth — 1 kHz. 

DISPLAY MONITOR 

Pixel Resolution— 1024 i)y 768. 
Refresh Rate — 60 Hz non-interlaced. 
Displayable Colors — 256 concurrent. 
Size — 16 inch. 

INPUT/OUTPUT 

Analog/Digital Converter Auxiliary I/O — 12 

bit digital signal input, bypassing the analog 
front end. 

Digital Down Converter Output/Filter 
Bank Input — 16-bit heterodyned and filtered 
time domain signal data output. 16-bit direct 
input to filler bank. 



Real Time Output— Option 10. 

RS232 Port— 2 ports, one DTE and one DCE. 

SIGNAL INPUT 

Coupling— (A( and DC) AC: -3dBat 10 Hz. 
Impedance — 50 !!, 1 MU. 
Maximum Rated Input — 50-Ohm: 5 Vrms 
( + 27 dBm) 1 Megohm; 500 V dc, 17 Vrms ac 
( + 25 dBv). 

POWER REQUIREMENTS-' 

Line Frequency — 17-6:! Hz. 

Line Voltage— 00- 132 V AC. 180-264 V AC. 

Input Power— 8(M) Watts (typical). 

ENVIRONMENTAL*' 

Altitude— Operating: 10.tKH)ft. Nonoperating: 
15.000 ft. 

Temperature — Operating: 5-40°C. Nonoper- 
ating: -^20 to +6()°C. 

Relative Humidity — Noncondensing: 5 to 
95",, over a temperature range of 10 to .30°C. 
Shock — Operating: 10 G (except disks: 5 G). 
Nonoi)erating: 10 G. 

Vibration — Operating and nonoperating: 2 G 
(except disks). 

EMI— Complies with FCC 20780, Part 15, Sub 
Part .1. Class A. 



Physical Characteristics 



Dimensions 


mm 


in. 


Width 


483 


19,00 


Height 


756 


29-75 


Depth 


629 


24 75 


Weight 


kg 


lb 


Net 


463 


210 



ORDERING INFORMATION 

3052 Digital .Spectrum Analyzer 875,000 
Includes: Operators manual; maintenance 
manual: and operators guide. 

OPTIONS 
Option 01— (iPIB (IEEE-488.2) In- 
terface. Functions as a "listener/ 
talker." -^S1,995 
Includes: VME board and driver software. 
Option 10— Real Time Interface +89,500 
Iitcludes: Two RS422 compatible digital data 
outputs; Spectral Event Detect output; and 
analog outputs for Tek 608 monitor, 
oscilliisciipe and o.scillographic recorder. 
Option 11 — Compatibility with 
Tektronix 4696 Color Ink-.Iet 
Printer. -^ 8 1,495 

Includes: parallel printer p<irt, cable and driver 
software. 

INTERNATIONAL POWER PLUG OPTIONS 

Al — I'liivtMsal Euro 22<l \ 16 A. ."lO IIz. 

A2— CK 240 V 13 A. .50 Hz. 

A3— Australian 240 V 10 A, .50 Hz. 

OPTIONAL ACCESSORIES 
P6134— lOX, 10 Mil pa.ssivc probe, 8170 
Rack— Order 4:17-0398-00. » 1.500 

WARRANTY 

On-site 90 days part and labor, 

"' Tlie siM'tifirdlioii.'i in this secUon art' 

l>rctiniiiitiri) and siihjfcl to chaiigc. 
'-No nidrkrrs. stiuijlr uari'fonn. 



Span-Related Characteristics 



Sensitivity, 

Processing Resolution Spectral Frame at 100 kHz 

Span Mode Passband Output Interval dBm dBv~ 



10 MHz 


Batch 


12.5 KHz 


200 ns 


-107 


5 MHz 


Batch 


6.25 KHz 


200 /xs 


-110 


2 MHz 


Real Time 


2 50 KHz 


200 tis 


- 114 


1 MHz 


Real Time 


1.25 KHz 


400 MS 


-117 


500 KHz 


Real Time 


625 Hz 


800 lis 


-120 


200 KHz 


Real Time 


250 Hz 


2 m,s 


-124 


100 KHz 


Real Time 


125 Hz 


4 ms 


-127 


50 KHz 


Real Time 


62 5 Hz 


8 ms 


-130 


20 KHz 


Real Time 


25.0 Hz 


20 ms 


-134 


10 KHz 


Real Time 


12 5 Hz 


40 ms 


-137 


5 KHz 


Real Time 


6.25 Hz 


80 ms 


-140 


2 KHz 


Real Time 


2.50 Hz 


200 ms 


- 144 


1 KHz 


Real Time 


1.25 Hz 


400 ms 


- 147 
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NEW 26S0 Fourier Analyzer: complete xpectrum, network, and waveform analy.sLsfrom dc to 20 kHz. 



NEW 



2630 



Fourier Analyzer 



TYPICAL APPLICATIONS 

Structural Analysis 

Control Systems 

Machine Vibration 

Audio and Acoustic Tests 

General Purpose Signal and System 

Analysis 

BENEFITS 

Spectrum Analysis, Network 
Analysis, and Waveform Recording 
for Complete Signal and System 
Analysis 

Easy-To-Learn User Interface 
Requires Minimum Operator Training 
Completely Programmable for Fast, 
Accurate, and Repeatable 
Production Testing 

FEATURES 

2 or 4 Channels 

DC to 20 kHz Frequency Range 

10 kHz Realtime Bandwidth 

75 dB Dynamic Range 

Full Alias Protection 

Works With Any IBM PC™ or 

Compatible 

Zoom Capability (Options 2H & 3H) 
Programmable Source (Option 4H) 



• Extensive Programming Library for 
Developing Custom Measurements 
and Displays (Option 2S) 

The 2()30 Fourier Analyzer represents a 
new generation signal analyzer that links 
the power of high-performance dedicated 
signal acquisition and analysis with the 
value of PC mass storage and graphics. 
The result is a high-quality, cost-effective 
measurement solution for electrical, 
mechanical, and electromechanical ap- 
plications in the DC to 20 kHz frequency 
range. 

Measurement Power When You Need 
It— Where You Need It 

When you run the 2630's "IP" applica- 
tion program, the PC and its peripherals 
become the display, mass storage, 
keyboard, and hardcopy devices of a 
highly integrated signal analysis system. 
Measurement setups are entered quick- 
ly and easily from the PC using an instru- 
ment style user interface provided by the 
IP program. The PC's monitor also 
displays the 2630's measurements 
results— but that's where the 2630's 
dependance on the PC stops. All of the 
data acquisition, data management, 
signal processing and other computa- 
tionally intensive operations are reserved 
for the 2630's high-performance measure- 
ment and analysis hardware. 




Connected to the PEP SOI System Controller, 
the 2630 forms a powerful sigyial analysis 
workstation. 

And the 2630 is well equipped to handle 
the toughest measurement problems. A 
full 12-bit A/D in each input channel (up 
to 4) provides accurate waveform record- 
ing and a full 75 dB dynamic range free 
of spurs and distortion products. 
Simultaneous sampling on all channels 
provides accurate gain and phase data 
within ±0.2 dB and ±2 degrees. When 
the measurement situation requires that 
large amounts of data be recorded for 
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for later analysis, the 2630's optional 
parallel interface allows A D data to be 
stored directly to the PC's hard disk. The 
data can then be played back into the 
2630 at any time and analyzed using the 
2630"s wide variety of analysis functions. 

For accurate frequency domain measure- 
ments, built-in analog and digital anti- 
alias filters automatically track all of the 
2630's bandwidth settings from 5 Hz to 
20 kHz. A selection of frame sizes from 
64 to 4096 .samples allow you to choose 
the best trade-off between acquisition 
time and frequency resolution for your 
particular application. When high fre- 
quency resolution around a sjiecific signal 
is needed, the optional "zoom" feature 
is the solution. It allows you to focus up 
to 1600 spectral lines within a span as 
small as 10 Hz about the frequency of in- 
terest. The result is detailed analysis with 
a resolution of up to 0.00625 Hz! 

But measurement performance also 
means signal processing speed and the 
2630 is at the top of its class. It performs 
a 1024 point FFT in 28 milliseconds. Even 
more important, the 2630 supports that 
level of performance right through to the 
averaging process to provide a 10 kHz 
realtime bandwidth. That's the kind of 
performance typically reserved for 
analyzers costing two to three times 
more. 

Complete Time and Frequency Domain 
Analysis 

All of the key analysis functions are built 
into the 2630, and are easily selectable 
from the on-screen display. A few menu- 
driven keystrokes is all it takes to apply 
any of the 2630's powerful built-in 
features. Standard analysis functions in- 
clude: transfer function (frequency 
response), auto and cross spectra, 
coherence, impulse response, as well as 
auto and cross correlation measurements. 
No programming is needed. 

Time-domain data can also be analyzed 
with the Tfektronix 2630 Fourier Analyzer 
Up to four graphs on the screen allows 
signals in all four channels to be 
monitored simultaneously. Triggering is 
easy too. Selectable threshold, slope, and 
hysteresis allow signals acquisitions to be 
triggered on a variety of waveform con- 
ditions. Triggering can also be used to 
capture exactly the portion of the signal 
desired. 

Many complimentary features such as 
versatile display .scaling, engineering 
units, data cursors and data labeling allow 
you to extract and retain important infor- 
mation about your data. Data and instru- 
ment .setup storage to the PC's hard or 
floppy disks is also easy and convenient. 
When data is .stored, complete setup in- 
formation, including all display param- 
eters, is also saved with the data. This 



means when you recall the data it will be 
displayed just as it was when you stored 
it. To document your efforts, complete 
screen dumps with data and setup infor- 
mation can be sent to a plotter or dot- 
matrix printer. 

For stimulus response testing, the 2630 
provides an optional built-in source with 
arbitrary function generation and 
playback capability. You can either 
choose one of the many standard stimulus 
signals or create the special signal you 
may need by either programming it 
directly or simply regenerating previously 
acquired data. 



1... 'J-'-lfcvtltr.X 

•Kit: ., 



Any standard EGA compatible display wilt 
allow multiple waveforms to be viewed 
simultaneously. Here the stimulus and 
response waveforms (top) are displayed with 
the computed frequency response (bottom). 

Additional Tools and Applications 

While the extensive set of standard 
features listed above will meet most 
measurement and analysis requirements, 
more power can be added. The 2630 can 
be individualized to specific applications 
with the optional TurboPac Application 
Library software. This programming 
library allows you to obtain full control 
of the 2630, acquire data, and develop 
custom operator interfaces using 
Borland's efficient TurboPascal™ pro- 
gramming language. In addition to basic 
commands, TurboPac includes example 
application programs which can serve as 
building blocks for developing your own 
custom programs. The example programs 
include: 

• Third octave analysis 

• Spectral mapping 

• System identification (curve fitting) 

• Swept sine transfer function analysis 

• Waveform math functions 

The waveform math example application 
is an extremely advanced program and 
will generally provide a complete solution 
to most waveform calculation need.s. This 
program can be used with any data file 
that is in the 2630's Instrument Program 
format, and provides the same easy 
operation as the 2630's operator inter- 
face, including interactive displays and 



graphic output of results. Math functions 
include: define and modify waveforms; 
add, subtract, and multiply waveforms; 
add a constant or multiply by a constand; 
raise to a power; sine or cosine (real or 
complex); log and exp (real or complex); 
complex coryugation; integrate and dif- 
ferentiate; direct and inverse Fourier 
transforms; arctangent with phase un- 
wrapping; magnitude of complex data; 
closed-loop to open-loop transforms; 
pha.se randomization; and group delay. 
The math program can be involked easi- 
ly from the instrument program by using 
the FIO key, allowing math to access any 
data available in the 2630. There is even 
an option for sending modified 
waveforms to the 2630's optional ar- 
bitrary signal generator 
Open System Advantages 
The 2630 uses a standard PC for general 
tasks such as display and mass storage. All 
that's needed is an IBM PC™, XT, AT, 
PS/2, or compatible with a serial port, one 
floppy drive, at least 512K RAM, and an 
Enhance Graphics Adapter (EGA)^" 
display. 

The 2630 connects directly to the PC's 
.serial port; no special interface is needed. 
The Instrument Program software sup- 
plied with the 2630 provides all the 
operating software and equips the 2630 
with all the standard analysis features. No 
additional software is necessary. 
By integrating the PC into the 2630 
design, the 2630 provides an extremely 
flexible and cost effective measurement 
solution. The high quality display, 
keyboard and mass storage units are all 
components of your measurement .system 
that can be economically upgraded as PC 
component technologies advance in 
capability and value. You can also take ad- 
vantage of low-cost networking to other 
PCs and mainframes. 




Using the eMmple Math program prt>vided 
with the optional TurboPac Application 
Library, waveforms can be manipulated 
quickly and easily. Here the upper-left ac- 
celeration trace is integrated twice to provide 
a displacement vs frequency trace (upper 
right) The Imver trrwes represent the open-loop 
frequency respotise of a control system 
calculated from a closed-loop measurement. 
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The availability and value of complemen- 
tary software to support your design, 
analysi.s, test and documentation needs 
further contributes to the value of your 
2630 system. Borland's TurboPlascal is an 
excellent example. When teamed with 
the TurboPac programming library, this 
consumer-priced package provides a 
powerful environment for the rapid 
development of cu.stom analysis routines 
and measurement automation programs. 

Another benefit of the 2630 design is that 
the acquisition and analysis capabihties 
are not limited by the performance of the 
PC. All of the acquisition and analysis is 
done in the 2630 itself, passing only in- 
terum and final results to the PC. As a 
result, you can access the full power of 
the 2630 with any properaly configured 
PC. 

However, when using complementary 
software packages such as TurboPac or 
other appUcation software, consider Tfek's 
PEP 301 instrument controller 

The PEP Series provides the full power 
of the Intel 80386 running at 16 MHz to 
quickly handle even the most intensive 
analysis problems. 

For portability, laptop computers are the 
way to go. The 2630 together with a lap- 
top computer adds up to a complete 
system weighing le.ss than 35 pounds. This 
lets your complete analysis system be car- 
ried to the field with shoulder bag 
convenience. 

Of course, no job is complete without 
documentation. That's why the 2630 pro- 
vides complete screen dump capabilities. 
All screen graphics and text, including 
setup information, can be copied to a dot- 
matrix printer or digital plotter like the 
Tfektronix HClOO Color Plotter 

A Friendly Control Panel with Built-in 
Help. 

The 2630 is so easy to learn that inex- 
perienced operators will be using it in a 
matter of minutes. They only need to 
know one command, "IP". When IP is 
typed, the 2630 's Instrument Program 
puts a dual-grid display on the screen (see 
illustration above). The 2630's entire 
setup and processing status is shown on 
the screen along with current plots. A 
simple single-level menu lets the operator 
change anything— from acquisition 
parameters to processing selections— by 
just typing the first letter of the 
highlighted menu item. 

The built-in Help function is smart 
enough to supply exactly the information 
needed, when it's needed. It's context 
sensitive. There's always a Help message 
at the bottom of the screen to describe 
the current selection when you want it. 



enter the function generator aMpIituile ' 

- in Uolts RMS for Ran<(on and ndj-rand ' 

- in Uolts PEAK for all other functions 



lb show how easy the 2630 is to operate, 
a free demonstration disk is available for 
exploring the entire Instrument Program. 
A few minutes with this disk will 
demonstrate the 2630 's capabilities and 
operation, without ever looking at a 
manual. Copies are available by calling 
the nearest Tfektronix sales office. 



CHARACTERISTICS 

INPUT SUBSYSTEM 

Channels — Two (four optional). 

Sample Rate— .51.2 kHz per channel, with 

simultaneous sampling on each channel. 

Bandwidth— DC to 20 kHz, with 12 range 

selections from 5 Hz to 20 kHz in a 1,2,5 

sequence. 

Input Type — Differential with low side re- 
turned to chassis through 10 ohms. 
Input Impedance— 100 kn, 200 pf. 
Common Mode Rejection — 60 dB at 1 kHz. 
Maximum Input Voltage — 30 Volts 
continuous. 

Coupling — DC or AC coupling, individually 
selectable or programmable for each channel. 
Sensitivity— 16 ranges in 3 dB steps from 55 
mV to 10 V full scale, individually selectable 
or programmable for each channel. 
Dynamic Range— > 75 dB (two tone test). 
Channel Matching— Gain matched within 
0,2 dB, phase matched within 2 degrees. 
Crosstalk— > 90 dB isolation between 
channel.s. 

Frequency Accuracy — Better than 0.01%. 
Zoom (optional) — to 0.006 Hz resolution for 
any center frequency between DC and 20 kHz. 
Center frequency resolution is better than 1 Hz. 



Antialiasing Filters — Analog elliptic filter 
with 20 kHz cutoff followed by TMS320-based 
digital filters. Provides 400 alias-free lines from 
a 1024-poinl FFT. Overall ripple < ±0.2 dB. 
Autocalibration- Done by internally zeroing 
the input to measure amplifier DC offset and 
by internal connection to the optional output 
channel for gain calibration. 
Triggering — Internal; Pre or post delay, select- 
able threshold, slope, and hysteresis. TVigger 
source may be any channel, filtered or un- 
nitered. External: TTL input. 

CONTROL PROCESSOR 
Central Processing Unit— National 32016 
with NS32202 Interrupt Control Unit, NS32081 
Floating Point Coprocessor, and four Direct 
Memory Access channels. 
Memory— 1 Mbyte RAM, 8 Kbyte PROM. 
(PROM contains diagnostics and code to 
download (the RAM over the serial interface.) 
Serial Interface-Primary (to Personal Com- 
puter): supports RS-232, 422, 423 at rates from 
1.2 to 115 Kbaud. Auxiliary: supports RS-232, 
422, 423 at 1.2 to 38.4 Kbaud. 
Parallel Interface (optional) — 16-bit parallel, 
with sustained transfers to disk at 100 
Kbytes/sec (nominal). Speed determined by PC 
disk. Includes a 4096-word input FIFO and a 
4096-word output FIFO. 

ARRAY PROCESSOR 

Central Processing Unit — Tfexas Instruments 
TMS32010. 

Memory— 4K x 16 control store (static RAM) 
and 8K x 16 data .store (static RAM) with ad- 
dress sequencer 

Interface— Direct Memory Access to system 
bus, processor interrupts. 
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20 kHz 2600 
FOURIER ANALYZER SERIES 



Functions — FFT, windowing, and auto- 
spectrum. 

Fast Fourier Transform (FFT)— Blocl< 
floating point with 80 dB dynamic i^nge. 
FV)wer-of-two frame sizes between 64 and 4096 
points. Ciioice of 12 different windows. A 
1024-point real transform with windowing 
takes 28 mS. 

Real-Time Rate— 10 l<Hz real-time bandwidth 
for single-channel measurements, including an 
FFT with full floating-point autospectral 
averaging. 

PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width 


381 


15 


Height 


147 


58 


Depth 


394 


15.5 


Weight » 


kg 


lb 


Net 


7 7 


17 



POWER REQUIREMENTS 

Line Voltage— 11.5 or 230 V. ±10%. 
Power Comsumption — >120 W. 

ENVIRONMENTAL 

Operating Temperature— to 50° C. 
Electromagnetic Interference — Conforms to 
VDE 0871 Class B. 

Shocli and Vibration — Conforms to MIL- 
T-28800C Type 3 Class 5 Style E. 

CONNECTORS AND INDICATORS 

Front ftuiel — One output BNC connector with 
output channel option, up to four input BNC 
connectors, three LED indicators (Power, Ac- 
tive, Transfer). 

Rear PEuiel — Two female 9-pin D-type connec- 
tors (serial ports), f two male 9-pin D-type con- 
nectors (external sampling, external trigger), 
reset switch, power switch, fuse, ISO power 
cable connector 

OUTPUT SUBSYSTEM OPTION 

Channels — One analog output channel. 
Output Functions — User-defined functions of 
preprogrammed sine, square, sawtooth, 
triangle, impulse, random, translated random, 
and burst psuedo random functions. 
Output D/A — 16-bit digital-to-analog converter 
with 14-bit linearity and 75 dB dynamic range. 
Smoothing Filters — Analog smoothing filters 
with same characteristics as input subsystem 
antialiasing filters. Includes sin (x) /x 
correction. 

Drive — 20 mA drive ca|>ability, unconditional- 
ly stable. 

Level— 10 V full .scale with 12-bit MDAC for 

level attenuation. 

Output Impedance — 50 ohms. 

Protection — To 20 Volts continuous. Relay 

shorts the output under power fail conditions 

to protect external equipment. 

MINIMUM SYSTEM REQUIREMENTS 

The 2630 Fourier Analyzer operatoes with an 
IBM PC, XT, AT, PS/2 (or compatible) having 
the following minimum requirements: 

• DOS 3.0 or higher 

• 512 Kbytes of Ram 

• One serial port 



• Flexible diskette drive 

• Intel 8087, 80287. or 80387 coprocessor 

• Enhanced Graphics Adapter (EGA) 

• Monochrome or color EGA monitor 



ORDERING INFORMATION 

When ordering the 26,30 fourier Analyzer, 
please use the exact nomemclature given here: 
2630 — Fourier Analyzer with 
two input channels $9,950 
Includes: Instrument Program Software and 90 
days of upgrades; 2630 Users Guide 
(070-6910-00); System Simulator Box 
(020-1651-00);! Power Cord (please specify); 
Serial Interface cable (please specify) 

OPTIONS 
Option IB— Serial Cable for 
IBM PC or XT (25-pin, D-type, 
020-1648-00).* I 
Option 2B— Serial Cable for 
IBM AT or PS2 (9-pin, D-type, 
020-1649-00).* 1 

Option IC— Soft Carrying Case 

020-1646-00. -t-$125 

Option 20— Transit Case 

020-1647-00. +$475 

Option IH — Two additional input 

channels 020-1639-00. + $3,000 

Option 2H — Two-channel zoom 

020-1640-00. -)■ $1,000 

Option 3H — Four-channel zoom 

(four-channel systems only) 

020-1641-00. ■•-$2,000 

Option 4H — One output channel 

020-1642-00. +$2,000 

Option 5H — Parallel Interface 

(for high-speed disk acquisition, 

requires Option 25). 020-1643-00. +$3,000 

Option 25— PEP 301 System 

Controller + $7,995 



SOFTWARE OPTIONS 
Option 2S— TurboPac, Application 
Library 020-1644-00 (includes one 
year update service) and TurboPac 
Reference Guide 070-6911-00. + $1,100 
Option 2R— TurboPac Run-Time 
License for addisional 2630s 
020-1652-00. + $260 

Option 3S— PC-Matlab (includes 
Control .Systems Tbolkit.) 
020-1645-00. +$1,100 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, .50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V. .50 Hz. 

WARRANTY-PLUS SERVICE PLANS 
IM — Plus 1 year of hardware 
warranty + $900 

lU — Plus 1 year of update 
service for Instrument Program 
Software +$250 
2U — Plus 1 year of update 
service for TurboPac Application 
Library Software + $250 

*' Contact your local sales representative. 

IBM, PC. AT. and PS/2 are trademarks qf Interna- 
tional Busines.'i Machines Corporation. 
Turbo fiscal is a registered trademark qf Borland 
International, Inc. 

MATRIX is a trademark of Integrated System. 




Lightweight and rugged, the 2630 can be used tvith a portable PC to make an easily transport- 
able system. 
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Instrument/ 
Option 


2756P 


494AP 


2755AP 


492BP 


2754 


2754P 


2753P 


495 


495P 


Page 


Preselector 




S 


S 


S 


s 


s 


s 








101 


Precision Reference 




S 


s 










s 


S 


S 


101 


75n*' 


Option 07"2 


X 


X 


X 


X 


X 


X 


X 


X 


X 


101 


WG Mixers 


Option 21 


X 


X 


X 


X 












101 


WG Mixers 


Option 22 


X 


X 


X 


X 












101 


GRASP + 


Option 23 


X 


X 


X 


X 




X 


X 




X 


101 


Compaq PC+ 


Option 24 


X 


X 


X 


X 




X 


X 




X 


101 


Compaq PC+ 


Option 25 


X 


X 


X 


X 




X 


X 




X 


101 


Compaq PC+ 


Option 26 


X 


X 


X 


X 




X 


X 




X 


101 


Compaq PC+ 


Option 28 


X 


X 


X 


X 




X 


X 




X 


101 


Printer 


Option 29 


X 


X 


X 


X 




X 


X 




X 


101 


Plotter 


HC100 


X 


X 


X 


X 


X 


X 


X 


X 


X 


101 


Rackmount 


Option 30 


X 




X 




X 


X 


X 






101 


Rackmount 


Option 31 


X 




X 








X 






101 


Rack Adaptor 


016-0844-01 




X 




X 








X 


X 


101 


PEP 301 


Option 32 


X 


X 


X 


X 




X 


X 




X 


101 


PEP 301+GRASP 


Option 33 


X 


X 


X 


X 




X 


X 




X 


101 


PEP 301+EMI SW 


Option 34 


X 


X 


X 


X 




X 


X 




X 


101 


Silver Battery 


Option 39 


X 


X 


X 


X 






X 


X 


X 


101 


Digital Radio 


Option 41 


X 


X 


X 


X 












101 


wtue Ir uut 


wpilOn 4^: 


Y 
A 


V 
A 


V 
A 


V 
A 






Y 
A 


A 


Y 
A 


1U1 


MATE/CIIL 


Option 45 


X 


X 


X 


X 






X 




X 


101 


Instrument Cart 


K217 


X 




X 




X 


X 


X 






101 


Instrument Cart 


K212 




X 




X 








X 


X 


101 


Tracking 
Generator 


TR503 


X 


X 


X 


X 


X 


X 


X 


X 


X 


101 


TV Sideband 
Adapter 


1405 


X 


X 


X 


X 


X 


X 


X 


X 


X 


101 


Transit Case 
(2750 Series) 


016-0962-00 


X 




X 




X 


X 


X 






101 


Hard Shipping 
uase (4yu oeries) 


U ib-Uooo-UU 




V 
A 




V 
A 








V 
A 


Y 
A 


lUl 


Soft Carrying 
Case 


016-0659-00 




X 




X 








X 


X 
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International 
Power Cords 


A1, A2. A3. 

A4, AO 


V 
A 


V 
A 


V 
A 


V 
A 


V 
A 


Y 
A 


Y 
A 


Y 
A 


V 
A 


lUl 


Scope Cameras 


0-4 or o-oL- 


V 
A 


V 
A 


V 
A 


Y 

A 


Y 
A 


Y 
A 


V 
A 


Y 
A 


V 
A 


lUl 


OcrVIOc IVIdllUalb 


wpilUrl Dl 


Y 
A 


Y 
A 


Y 
A 


Y 
A 


Y 
A 


Y 
A 


Y 
A 


Y 
A 


Y 
A 


lU 1 


Complete Manuals Set 


Option B2 


X 


X 


X 


X 


X 


X 


X 


X 


X 


101 


490 Series 
Operator Training 
Videotape 


•3 




X 




X 








X 


X 


101 


Warranty-Plus 


Option Ml 


X 


X 


X 


X 


X 


X 


X 


X 


X 


564 


Warranty-Plus 


Option M2 


X 


X 


X 


X 


X 


X 


X 


X 


X 


564 


Warranty-Plus 


Option M3 


X 


X 


X 


X 


X 


X 


X 


X 


X 


564 



S = Standard 
X = Available 

No external mixer. 

Option 07 cannot be combined with Options 21 and 22. 
Various formats available. See page 101 for part numbers. 
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OPTION DESCRIPTION 

Option 07—75 [) dBmV input and 
calibration in addition to normal 50 
n dBm input and calibration. + $750 

Includes: 42-in. BNC to BNC connector 75 Q 
coax cable (012-0074-00) and BNC male to 
female adapter connector (013-0126-00). (Not 
combinable with Options 21, 22. No external 
mixer capability). 

Option 21 — High Performance 18- to 
40-GHz Waveguide Mixer Set in- 
cludes two mixers A and K (18 to 
26.5 GHz, and 26.5 GHz to 40 GHz). ■^ $2,650 
Includes: Diplexer assembly (015-0385-00). 
Option 22— High Performance 18- to 
60-GHz Waveguide Mixer Set in- 
cludes three mixers A, K, and U (18 
to 26.5 GHz, 26.5 to 40 GHz, 40 to 
60 GHz). + $4,460 

Includes: Diplexer assembly (015-0385-00). 
Option 23— GRASP and GPIB 
Interface. $1,750 
Includes: GRASP software. National's PC2A 
(GPIB) card for PC, and GPIB cable. 
Option 24 — Compaq Portable II, 
Model 2. +$4,800 
Includes: GRASP, PC2A, GPIB cable, Compaq 
Portable II (Model 2), 80286 processor, 256K 
byte RAM, 2 each 360K-byte floppy drives, 
built-in monitor, and serial/parallel interface. 
Option 25 — Compaq Desl<pro, 
Model 2. -^ $4,900 

Includes: GRASP, PC2A, GPIB cable, Compaq 
Deskpro (Model 2), 8086 proces-sor, 256K byte 
RAM, 2 each 360K-byte floppy drives, enhanced 
color display, and serial parallel interface. 
Option 26— Compaq Deskpro 286, 
Model 1. ■(■$6,400 
Includes: GRASP, PC2A, GPIB cable, Compaq 
Deskpro 286 (Model 1), 80286 processor, 256K 
byte RAM, 1.2M-byte'360K-byte floppy drives, 
enhanced color display, and serial/parallel 
interface. 

Option 28 — Compaq Deskpro 286, 
Model 20. ■!■ $8,400 

Includes: GRASP, PC2A, GPIB cable, Compaq 
Deskpro 286 (Model 20), 80286 processor, 640K 
byte RAM, 20M-byte hard drive, 1.2M- 
byte/360K-byte floppy drives, enhanced color 
display, and serial/parallel interface. 
Option 29 — Epson printer ■•■$550 
Includes: Epson FX-86E printer and parallel in- 
terface cable. 

Option 30— Rackmount 19-in. rack 
width. +S250 
Includes: Rack slides. 
Option 31— Rackmount 19-in. rack 
width with rear panel input/output 
capability (no front panel inputs). + $450 
Includes: Rack slides. 
Option 32— Tbk PEP 301 systems 
controller, extra floppy drive, (see 
page 129) ■► $8,120 

Option 33— Tek PEP 301 systems 
controller, extra floppy, GRASP soft- 
ware, (see page 129) + $8,995 
Option 34— Tfek PEP 301 systems 
controller, extra floppy drive, EMI 
software, (see page 129) ■(■$9,595 
Option 39— Non-Lithium (Silver) 
batteries for battery-powered 
memory. +S50 



Option 41 — Digital Microwave liadio 
Enhancement. + $450 

Includes: Wider bandwidth preselector for bet- 
ter signal symmetry in digital radio bands; Nar- 
row video filter (approximate l/3000th resolu- 
tion bandwidth); Improved frequency span/div 
accuracy at 5-MHz/div span. 
Option 42— Replaces MARKER/ 
VIDEO input port on the rear panel 
with a 1 10 MHz IF output port which 
provides a signal with a 3 dB band- 
width a4.5 MHz and makes the 
analyzer suitable for broadband, 
swept-receiver measurements. ■(■$1,500 
Option 45— CIIL language for P- 
versions only (except 2754P). + $4,975 
Option Bl — Service Manuals Vol. 1, 
Vol.2. ■(■$250 
Option B2 — Operators Manual, Pro- 
grammers Manual (P-instruments 
only) and Service Manuals (Vol. 1 & 
2 where apphcable). ■(■$300 
INTERNATIONAL POWER PLUG OPTIONS 
Al— Universal Euro 220 V/6A, 50 Hz. 
A2— UK 240 V/5A, 50 Hz. 
A3— Australian 240 V/6A, 50 Hz. 
A4— North American 240 V/12A, 60 Hz. 
A5— Switzeriand 220 V/6A, 50 Hz. 

VIDEOTAPE/LITERATURE 
490 Series — Operator training videotape pro- 
gram for 490 series portable spectrum analy- 
zers with counter and synthesized markers. 
Order 068-0283-00 %-inch U-MATIC $60 
Order 068-0283-01 Beta $60 
Order 068-0283-02 Beta II $60 
Order 068-0283-03 Beta III $60 
Order 068-0283-04 VHS $60 
Order 068-0283-06 PAL $60 
Order 068-0283-07 SECAM $60 
Numerous data sheets, application notes, and 
magazine article reprints on spectrum 
analyzers and their measurements are 
available. Contact your Ttektronix Sales Office 
or representative. 

STANDARD ACCESSORIES 
(May vary slightly from in.strument to 
instrument). 

50 n Coax Cable— BNC to BNC 
Conn, 18 in. Order 012-0076-00. $18.25 
Adapter Connector — BNC Male-to- 
F Female." Order 013-0126-00. $19 
75 Q Coax Cable— BNC-to-BNC 
Conn, 42 in." Order 012-0074-00. $19.75 
Programmer's Manual — (P-instru- 
ments only)."-^ 
Operator's Manual — *' 
N Male to BNC Female Adapter- 
Order 103-0045-00. $8.50 
2 Fast-Blo*» — 4A Fuses Order 
159-0017-00. $.30 
Power Cord*' —Order 161-0104-00. $6.75 
CRT Ught Filter— Amber Order 
378011501. $3.30 
CRT Light Filter— Gray Order 
378-0115-02. $6 
CRT Mesh FUter— Order 378-0227-01 . $ 8 5 
' ' Standard for Option 07 only. 

For Options Al, A2, A3, A4, and A5, the 
fuses and power cord are replaced with ap- 

pmpriate fuses and power cord. 

Contact your local sales representative. 



OPTIONAL ACCESSORIES/ANCILLARIES 

Service Kit— Order 006-3286-01. $810 

CRT Visor- Order 016-0653-00. $35 
DC Blocking Capacitor— TVpe N 

conn. Order 015-0509-00. $310 
DC Blocking Capacitor— Type BNC 

conn. Order 015-0221-00. $115 
Power Splitter- 50/75 Order 

067-1232-00. $250 

Cable— GPIB Order 012-0991-00. $160 
External Waveguide Mixers — 

WM490K, 18 to 26.5 GHz $1,310 

WM490A, 26.5 to 40 GHz $1,310 

WM490Q, 33 to 50 GHz $1,520 

WM490U, 40 to 60 GHz $1,805 

WM490V, 50 to 75 GHz $2,045 

WM490E, 60 to 90 GHz $2,225 

WM490W, 75 to 110 GHz $2,280 

WM490F, 90 to 140 GHz $2,445 

WM490D, 110 to 170 GHz $3,410 

WM490G, 140 to 220 GHz $3,490 
(119-1728-00) "Rpered Transition (used with 

WM490G), 220 to 325 GHz $1,495 
Diplexer Assembly — Required for 
use with 2750/490 Series Spectrum 
Analyzers and WM490 Series 
Waveguide Mixers. Order 

015-0385-00. $235 
Diplexer Assembly Cable — 
Required for use with Diplexer 

Assembly Order 012-0649-00. $33 
Microwave Comb Generator — 
TM500/TM 5000 Series compatible. 

Order 067-0885-00. $1,815 
Hard Case— TVansit for the 490 

Series. Order 016-0658-00 $795 
Hard Case— Transit for the 2750 

Series. Order 016-0962-00 $450 
Soft Case— For the 490 Series. 

Order 016-0659-00 $140 
TR503 Tracking Generator— 

100 kHz to 1800 MHz $7,080 

TEK HC- 100— Color Plotter 1826 

PROBES 

A variety of probes are available in varying fre- 
quency and impedance ranges that can be used 
with 2750/490 Series spectrum analyzers. 

FETProbeP6201— DCto900MHz. $1,280 
FET Probe P6202A— DC to 500 

MHz. $735 
Conventional Probe P6056— DC to 

3.5 GHz, 6 ft. $200 
Conventional Probe P6057— DC to 

1.4 GHz, 6 ft. $195 
Current Probe P6022— DC to 

150 MHz. $495 

CAMERAS 

A camera can greatly enhance the versatility 
of a spectrum analyzer. Mar»y different units 
are available. However, the most popular units 
for the 2750/490 Series spectrum analyzers are: 
C-4 Low -Cost Camera — Option 02: 

2750/490 Series. $410 
C-5C Camera— Option 01: 2750/490 

Series. $465 

CARTS 

K212— Portable Instrument Cart 

(490 Series). $350 
K217 — Laboratory Instrument Cart 



(2750 Series). 



$510 
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DESCRIPTION OF MARKER FUNCTIONS AND SIGNAL PROCESSING 
FOR 275X AND 49X PRODUCTS 



Menu-Selected, Intelligent Markers and 
Signal Processing 

New dynamic markers automatically up- 
date frequency and amplitude data with 
every sweep. When used in coryunction 
with the 2750/490's powerful signal pro- 
cessing intelligence, you can use PULSE 
mode to mark the peaJ< of a main lobe and 
peaks of side lobes at the push of a but- 
ton. CW mode locates signals exhibiting 
CW characteristics and ignores all other 
signals. SPUR mode marks signals that 
meet user-definable or automatic 
threshold criteria. Threshold criteria are 
available for all signal processing modes. 

The 2750/490 products also offer hands- 
off convenience for measuring the band- 
widths of filters, amplifiers and other net- 
works. Simply enter the desired band- 
width point, select BANDWIDTH mode, 
and markers automatically update to 
display the new value. 

Tb assist the new, nontechnical or infre- 
quent operator in using this sophisticated 
.spectrum analyzer with a minimum of 
training and supervision, the 490 Series 
analyzers include a HELP mode. Con- 
tained in ROM, it offers descriptions of 
controls and functions in plain English. 

Nonvolatile memory lets you store up to 
nine front-panel settings and nine 
waveform.s, simplifying setup and making 
field operation easier. A permanent 
record of CRT di.splays can be obtained at 
the push of a button, without a controller, 
using the direct plot capability. 

Fully Automated Spectrum Analysis 

The P-versions are the GPIB-program- 
mable versions. Programming increases 
speed and ensures measurement 
repeatability. Under program control, 
change front-panel settings, read data 
from the CRT display, and send wave- 



forms from internal digital source 
memory to other GPIB devices. Tfek's 
Standard Codes and Formats keep com- 
mands clear, consistent and universally 
understood. 

You can increase programming flexibility 
and power with the P-versions' MATE/ 
ClIL language extension (Option 45). It 
provides direct memory access for high 
.speed data transmission, a requirement 
for MATE/CIIL compliance. 

Tektronix Automated Spectrum Analyzer 
Packages 

Convenient to order, these packages are 
configured around DOS based PC's and 
Tfek's laboratory quality programmable 
spectrum analyzers. Coupling the PC to 
the analyzer via the IEEE-488 bus 
enables the user to take advantage of the 
PC's capability, as well as the power and 
versatility of Tbk's spectrum analyzers. A 
highly versatile General RF Applications 
Software Package (GRASP) offers many 
different applications and utility routines 
which are selected through easy, menu- 
driven operation. 

There are many other tinte-saving and 
accuracy-enhancing capabilities too 
numerous to discuss here. See the sum- 
mary of signal processing and marker 
functions (opposite page) for a more com- 
plete idea of the measurement benefits. 
Tklk to your Tfektronix Spectrum Analyzer 
Sales Engineer for complete details. 

Macro-Programming 

Macro-Programming lets you download 
programs into NV RAM. This capabihty 
lets you execute your frequently-used 
measurement routines without the need 
of a dedicated controller. 

The macroiastruction (macro) commands 
are divided into the seven categories of 



math, register, branching and looping, 
print, data, and general command.s. The 
branching and looping commands are 
available only within macros; they can- 
not be used outside of macros. 

Macros are prepared using a language 
such as BASIC and a controller (PC with 
GPIB interface, etc.). Once the macro is 
stored in the spectrum analyzer memory, 
it can be run at any time without the fur- 
ther use of a controller. Any stored 
macros will be lost if the battery power 
to the memory is interrupted (as when 
the battery is removed for long-term 
storage). 

If any GPIB command is encountered 
while a macro is running, the macro is 
stopped. The RUN command (or 
RUN/STOP from the front panel) will 
restart the macro. A GPIB query has no 
effect on macros. 

There are 8k bytes of memory dedicated 
for macro use. Although there is no set 
limit for each macro, it is important that 
you know the number of bytes used for 
each command and keep this in mind 
while preparing macros. The number of 
bytes used for each command is included 
with the commands. Most GPIB com- 
mands are executable as macro 
commands. 

Signal Tracking 

Signal tracking automatically keeps drift- 
ing or sweeping signals in the center of 
the screen. If track is lost, the analyzers 
frequency will not wander aimlessly— it 
will idle at the last tracked frequency and 
"Signal Track Idle" is displayed on the 
screen. 

Noise Normalization 

Noise Normalization in the analyzers 
allows you to normalize noise to a 1 Hz 
bandwidth. 
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AND MARKERS 490 SERIES 



SUMMARY OF MARKER FUNCTIONS AND SIGNAL PROCESSING 
FOR 275X AND 49X PRODUCTS 



'Jj 2its — sas 




Iiilernioiliiliitimi measuremeiU using the new 
statidard CRT. 



Close-in sidebands using 10 Hz Resolution 
Bandwidth. 



Marker measurement on Pulsed RF using 
Pulsed Signal processing mode. 



Marker Key Pad Functions 

Assign Menu Functions (490 Series only): 
Marker Functions that are assignable to 
nonvolatile front-panel pushbuttons 
ASSIGN 1 and ASSIGN 2 listed as foUows: 
PEAK FIND: Locates and marks the 
highest displayed signal on the CRT. 
RIGHT NEXT; Moves marker to the right 
next signal defined by "SIGNAL TYPE" 
in frequency. 

LEFT NEXT: Moves marker to the left 
next signal defined by "SIGNAL TYPE" 
in frequency. 

NEXT LOWER: Moves marker to the next 
lower signal defined by "SIGNAL TYPE" 
in amplitude. 

NEXT HIGHER: Moves marker to the next 
higher signal defined by ' SIGNAL TYPE" 
in amplitude. 

MOVE RIGHT "X" dB: Moves marker to 
the right "X" dB (X can be + or -) in 
signal amplitude from its current 
position. 

MOVE LEFT "X" dB: Moves marker to 
the left "X ' dB (X can be + or -) in 
signal amplitude from its current 
position. 

FIND PEAK AND CENTER: Marks the 
highest displayed signal and moves it to 
the center of the CRT screen. 

Signal Type IMenu 

Sets the signal processor pattern recogni- 
tion from a selection of three routines. 
Chosen signal type remains in memory 
until overwritten by new selection, 
RESET (which defaults to CW), or power 
down: 

CW: Recognizes signals with CW charac- 
teristics—ignores all others (instrument 
selects this mode at power-up). 



PULSE: Recognizes pulsed RF lobe patterns 
for line and dense spectrums— places 
marker at peaks— easy location of carrier 
spectral line. 

SPUR: Recognizes ALL signals including im- 
pulses above the assigned Threshold. 
Noise Normalization (dB/Hz) — 
Normalizes the noise measured at the 
marked position to one Hertz— Simplifies 
Phase Noise and Signal/Noise Ratio testa 
Signal Ti«ck — Locates, marks, and centers 
on the highest signal on screen above the 
Threshold. If track is lost, or if the signal 
drops below Threshold value, "SIGNAL 
TRACK IDLE" will be displayed on the CRT 
below the last "tracked" frequency and 
the instrument will "idle" there until track 
is regained. 

Bandwidth — Places the markers the 
assigned number (from memory) of dB 
below, left, and right of the desired signal 
peak automatically after each sweep. 
Marker to Reference Level — Changes 
reference level to the marker amplitude 
value. 

Marker to Center — Changes center fre- 
quency to equal marker frequency. 
Marker Start/Stop — Frequency start/ 
stop sweep is matched to the current A 
marker position. 

Step Size — Assigns either the center, 
marker, or A mairker frequency to the ± 
STEP frequency functions. 
Macro Menu (492BP, 2755AP, 495P, 
2753P, 494AP, 2756P only)— Allows the 
selection from up to eight stored user- 
defined programs to be executed. 
Run/Stop (492BP, 2755AP, 495P, 2753P, 
494AP, 2756P only)— Starts and stops ex- 
ecution of the .selected Macro program. 



Settings Store/Recall — Allows up to nine 
full front-panel set-ups, plus a power- 
down last instrument state, to be stored 
and recalled from nonvolatile memory. 
Zoom (IEEE-488 function only)— Moves 
the marked signal to center screen and 
decrements the span. 

Built-in Microwave Counters 

The past few years have .seen a remark- 
able increase in spectrum analyzer capa- 
bilities. Most noteworthy are the advance- 
ments in frequency measurement accur- 
acy and built-in processing intelligence. 
These two advances, in turn, serve as a 
basis for a third noteworthy spectrum 
analyzer advance— the addition of built- 
in microwave counters. 
A built-in counter linked to a spectrum 
analyzer marker system offers .several 
unique measurement capabilities versus 
those of stand-alone general-purpose 
counters. These spectrum analyzer 
counter capabilities include: 

• Orders of magnitude better sensitivity, 
to -104 dBm for example, for low 
amplitude signal measurement. 

• High .selectivity for measuring desired 
signals in multi-signal environment 
(e.g., one satellite transponder out of a 
group of transponders). 

• Wider frequency range (e.g., 100 Hz to 
:325 GHz), and 

• The ability to view the spectrum and 
the actual signal being counted. 

The ability to sec and select what is be- 
ing counted offers substantial advantages 
over the "blind" operation of stand-alone 
counters. For more information on how 
a built-in counter can benefit you, con- 
tact your local Tfektronix office. 
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2750 SERIES SPECTRUM ANALYZERS 
FOR LABORATORY PERFORMANCE 



it, 




Frequency Coverage from 100 Hz to 
325 GHz 

Large, Easy-to-Use, Front-Panel 
Controls 

Built-in Signal Processing/Marker 
Functions Using Unique Marker 
Keypad 

Many Application-Specific 
Performance Enhancement Options 
Plot Data Directly without a 
Controller 



Menu-Selected, Intelligent Markers and 
Signal Processing 

Dynamic markers (see pages 102-103 for 
description) automatically update fre- 
quency and amplitude data with every 
sweep. 

The 2750 Series also offers hands-off con- 
venience for measuring the bandwidths 
of filters, amplifiers and other networks. 

MICROWAVE SPECTRUM ANALYZERS 



Nonvolatile memory lets you store up to 
ten front-panel settings and nine 
waveforms, simplifying setup and making 
measurements easier. A permanent 
record of CRT displays can be obtained at 
the push of a button, without a controller, 
using the direct plot capability. 
For more information on specific 2750 
Series instruments, please refer to the 
table below to locate the appropriate 
page. 



Model 


Counter 


Frequency Range 


Frequency Accuracy 


Ref 
Accuracy 


Resolution 
Bandwidth 


Average 

Noise Level 
(Min RBW) 


Amplitude 
Meas. 
Range 


GPIB 


Config. 


Page 


Coaxial Input 


w/Exter. 
Mixers 


2756P 


Y 


10 kHz to 21 GHz 


325 GHz 


Freq X Ref Accuracy 
+0,2 X (Span/div or 
Resolution Bandwidth) 
+(2N+25) Hz 


10 -'/day 
10-9/day 


10 Hz mm 

to 

3 MHz max 


-131 dBm 


+30 dBm 
to 

-131 dBm 


Yes 


lab 


106 


NEW 
2755AP 


Y 


5x10 -'/year 
10-6 ® 25° 

within 
30 minutes 


100 Hz mm 
to 

3 MHz max 


-120 dBm 


+30 dBm 
to 

-120 dBm 


Yes 


Lab 


108 


2754 


N 


50 kHz to 21 GHz 


N/A 


10-' 


1 kHz mm 
to 

1 MHz max 


-110 dBm 


+30 dBm 
to 

-110 dBm 


Plot 


Lab 


110 


2754P 


N 


Yes 


110 


VHF/UHF SPECTRUM ANALYZERS 


2753P 


Y 


100 Hz to 1800 MHz 


Freq X Ref Accuracy 
+0,2 X (Span/div or 
Resolution Bandwidtti) 
+ 15 Hz 


10-'/day 
10"' /year 


10 Hz mm 
to 

3 MHz max 


-131 dBm 


+30 dBm 
to 

-131 dBm 


Yes 


Lab 


112 
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2750 SERIES COMMON CHARACTERISTICS 



The following characteristics apply after a 30 
minute warm-up period unless otherwise 

noted. 

FREQUENCY RELATED 
Frequency Drift (after 1 hour warm-up) — 

Span Div s20() kHz (phase locked); Drift rate 
s50 Hz min. Correction will occur at the end 
of sweep or as often as needed for sweep times 
>5 s/Div. (Drift rate is typically <20 Hz/min 
after 1 hour warm-up from 25 °C storage). 
Span Div >200 kHz (unlocked): Drift rale 
typically < 5 kHz/min (typically <25kHz;min 
after 30 minute warm-up). 
Frequency Readout Resolution — <10% of 
Span Div to 1 Hz minimum in 2753P and 
2756P; to 1 kHz in 2754 2754P (100 Hz in Delta 
Marker mode. 

Counter Sensitivity (except 2754/2754?)— 

Signal level must be >20 dB above the average 
noise level and within 60 dB of the reference 
level. 

Counter Readout Resolution — Selectable 
from 1 Hz to 100 MHz in decade steps. 
Delta Marker Frequency Accuracy — ±1% of 

total span. 

AMPLITUDE RELATED 

Vertical Display Modes— 10 dB div, 2 dB/div 
and Unear via pushbutton; any integer from 

1 to 15 dB/div via Data Entry keypad. 
Display Amplitude Accuracy — ±1.0 dB/ 
10 dB to a maximum of ± dB over 80 dB; 
± 4 dB over 90 dB for the 2756P 2753P (12 dB 
Log); +0.4 dB/2 dB to a maximum of ±1.0dB 
over 16 dB (2 dB Log); ±5% of full scale in 
linear mode. 

Video Filter Range— 0.3 Hz to 30 kHz (cou- 
pled to resolution filter by front-panel 
pushbuttons). 

Reference Level Accuracy — Accuracy is 
dependent on a combination of RF Attenuator 
Accuracy, IF Gain Accuracy, Resolution Band- 
width, Display Mode, Calibrator Accuracy, Fre- 
quency Band, Frequency Response and 
Ttmperature Change (±0.15 dB/°C maximum). 
Reference Level Steps— 10 dB coarse, 1 dB 
fine in 10 dB log; a dB coarse, 0.25 dB fine in 

2 dB log. 1-2-5 sequence coarse, 1 dB 
equivalent fine in hnear; coarse step = log/div, 
fine is 1 dB for 5 dB/div or greater, 0.25 dB for 
4 dB/div or less set via Data Entry keypad. 
Marker/s Accuracy — Equal to Reference 
Level Accuracy plus Display Amplitude 
Accuracy. 

RF Attenuator Range— to 60 dB in 10 dB 

steps. 

RF Attenuator Accuracy, Step, 60 dB 
Range— DC to 1.8 GHz: 0.5 dB/10 dB, 1 dB 
maximum. 1.8 to 18 GHz: 1.5 dB/10 dB, 3 dB 
maximum. 18 to 21 GHz: 3 dB/10 dB, 6 dB 
maximum. 



LO Emissions— < -70 dBm. 
IF Gain Accuracy— s 0.2 dB/dB to maximum 
of 0.5 dB 9 dB except at the decade transitions: 
-19 to -20 dBm, -29 to -30 dBm; -39 to 
-40dBm, -49to -50dBm, -59to -60dBm; 
an additional sO.5 dB for a maximum 
cumulative error of 1 dB over 10 dB; ±2 dB 
maximum deviation over the 97 dB range. 
Resolution Bandwidth Gain Variation — 
±0.4 dB (after CAL with respect to widest 
filter). 

Spurious Responses (Residual) — £-100 

dBm; <95 dBm in 2754P 

Third Order Intermodulation Distortion- 

< - 70 dBc for any two on-screen CW signals 
within any frequency span in MIN DISTOR- 
TION mode; < - 100 dBc for signals spaced 
> - 100 MHz in bands 2-5. 

INPUT 

RF Input— Type "N" female, 50 nominal 

impedance. 

Maximum Safe Input (0 dB RF attenua- 
tion)— -t^ 30 dBm (1 W) continuous, 75 W peak, 
1 fisec pulsewidth, 0.001 duty; V dc. 

OUTPUT 

Calibrator (Cal Out) 20 dBm ±0.3 dB at 

100 MHz X (1±REF). 

1st and 2nd LO— Provides access to the out- 
put of the respective local oscillators (1st LO 
-1-6.0 dBm minimum to a maximum of -1-15 
dBm, 2nd LO - 22 dBm minimum to maximum 
of -^ 15 dBm). These ports must be terminated 
in 50 n at all times. 

Vertical Output— Provides 0.5 V ±5% of 
signal per division of video above and below 
the centerlinc. 1 kfl source impedance. 
Horizontal Output— Provides 0.5 V/Div either 
side of center. Full range -2.5 to -i-2.5 V 
± 10% . 1 ktl source impedance. 
Pen Lift— 1TL, 5 V nominal to lift pen. 
10 MHz IF Output— Output level is approxi- 
mately - 5 dBm for a full screen signal at - 30 
dBm input reference level. Nominal impedance 
50 n. 

110 MHz IF Output— (Option 42) Center fre- 
quency from 108.5 to 111.5 MHz; 3 dB band- 
width >4.5 MHz; bandpass ripple sO.5 dB; 
power out with - 30 dBm reference level and 
a full screen signal <0 dBm; 1 dB compression 
at >0 dBm output, MIN DISTORTION: 50 
nominal impedance. 

Probe Power — Provides operating voltages for 
active probes. 

Pin 1: -1-5 V at 100 mA maximum 
Pin 2: Ground 

Pin 3: -15 V at 100 mA maximum 
Pin 4: -^15 V at 100 mA maximum 



IEEE STANDARD 488 (GPIB) 
P Versions — In accordance with IEEE Stan- 
dard 488.1-1987 implemented as SHI, AHl, T5, 
L3, SRI, RLl, PPl, DCl, DTI, and CO. 
Non-P Versions (Plotter Output) — Imple- 
mented as SHI, AHO, T3, LO, SRO, RLO, PPO, 
DCO, DTO, and CO. 

DISPLAY 

OPT- 8x10 cm, GH (P31) Phosphor. 
CRT Readout— Displays: Reference level, 
center frequency, marker frequency and 
amplitude, frequency range, vertical display 
mode, frequency Span/Div, resolution band- 
width, RF attenuation, video filter, and text. 
Digital Storage— 1000 points horizontal, 250 
points vertical; A and B Views; Save A; Max 
Hold; B-Save A; digital averaging (peak/ 
average); Pulse Stretcher. 
Nonvolatile Display Memory — Store and 
recall up to nine full waveforms complete with 
CRT readouts and instrument settings. 

GENERAL 

Battery-powered Memory — Nine instrument 
settings plus power-down settings. Nine full 
waveforms plus readouts. Eight macros, fre- 
quency and amplitude calibration factors, 39 
preselector peaks and 12 external band peaks 
are stored in nonvolatile RAM. Battery life a 5 
years at 25 °C, >1 year at 55 °C. 
Power — 210 W max with all options, at 115 V 
and 60 Hz. 

Input Voltage— 90 to 132 V ac, 48 to 448 Hz, 
or 180 to 250 V ac, 48 to 440 Hz. 
Configuration — Bench/Rackmount . Approx . 
27 kg (61 lb.) 177.8x431.8x609.6 mm 
(7x17x24 in.). 

SWEEP/TRIGGERING 
Sweep Modes — Triggered, auto, manual, 
single sweep, and external manual scan. 
Sweep Time — 20 /iS to 5 s/div (10 s/div in auto) 
in a 1-2-5 sequence; accuracy ±5% over center 
8 divisions. 

Triggering — Internal, External, Line, and 
Free Run; internal trigger level >2 divisions 
of signal; external level >1 V peak, 15 Hz to 
500 kHz, 50 V maximum (dc-i-ac peak). 

ENVIRONMENTAL 

Per MIL-T-28800C Type III, Class 5, Style E. 
Temperature — Operating: to +50°C. 
Nonoperating: -40 to +75°C. 
Humidity— 95% below +30°C, 75% above 
-t-30°C, 45% above -h40°C. 
Altitude — Operating: 10,000 feet. Nonoperat- 
ing: 40,000 feet. 

Electromagnetic Compatibility— The 2750/P 
Series Spectrum Analyzers meet the re- 
quirements of MIL-STD-461B with some 
exceptions. 
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2756P LABORATORY SPECTRUM ANALYZER 
TOP-OF-THE-LINE PERFORMANCE 
AT AN AFFORDABLE PRICE 




TYPICAL APPLICATIONS 

Satellite Communications 
Broadcasting 
Cellular Radio 
EMI/RFI 

Terrestrial Microwave 
EW 

Millimeter Wave 
ATE 

Nuclear Physics 
Radio Astronomy 
Microwave Landing Systems 
Carrier/Noise 
Spur Searches 
Spectral Monitoring 
Carrier On/Off Ratios 
Harmonic Distortion 
Frequency Counting 
Carrier Level Monitoring 
Pulse Analysis 



BENEFITS 

• Large, Easy-to-Use Controls 

• Plot Data Directly Without a 
Controller 

• Fully GPIB Programmable 

• Optional MATE/CIIL Compatibility 
for System Integration 

FEATURES 

• Covers 10 kHz to 325 GHz, 

-131 dBm Sensitivity, and 10 Hz to 
3 MHz Resolution 

• 90 dB Display Dynamic Range 

• Built-in High Performance 
Microwave Frequency Counter 

• Excellent Marker and Center Fre- 
quency Accuracy (Up to 10**/day) 
and External Reference Input for 
Locking to a System Clock 



• Macro Programming Saves 
Frequently-Used Measurement 
Programs in Nonvolatile Instrument 
Memory 

• Intelligent Markers with Signal 
Processing Functions Using Unique 
Marker Keypad 

• Dedicated Data Keypad for Entry of 
Key Control Parameters 

• Internal Preselection 

• Push-button Occupied Bandwidth 
and Noise Normalization Functions 

• Nonvolatile Memory for Up to Nine 
Waveforms and Ten Front Panel 
Settings 
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CHARACTERISTICS* 

The following rhanu l eristics apply after a 30 
minute warmiip ix-riod unless otlierwise noted. 

FREQUENCY RELATED 

Frequency Range — Id kHz to 21 GHz coaxial 
input, til :!25 tiHz with external mixer input 
(specified from 18 to 325 GHz with Tektronix 
WM490 Series Waveguide Mixers). 
Center and Marker Frequency Accuracy — 
±[20"„ D ^ (FxREF) - (2N^25) Hz] with 
Span Div s20() kHz for Bands 1 & 5-12 or 
Span Div <100 kHz for Bands 2-4 (Phase 
locked); Otherwise (unlocked) ± [20% D + 
(FxREF) - (15N) kHz). 
Where: D = Span Div or Resolution BW, 
whichever is greater. 
F = Center or Marker Frequency. 
N = Harmonic Mixing Number. 
REF = Reference Frequency Error 
Reference Frequency Error (REF)— Internal: 
<lxlO'" per day; <lxlO"" in the first six 
months, six 10"' per year thereafter; Accuracy 
30 minutes after power on within 5 x 10"" of the 
frequency after 24 hours; Within 2 x 10"« over 
the temperature range of -15 to +55°C. 
Counter Readout Resolution— Selectable 
from 1 Hz to 1 GHz in decade steps. 
Signal Counter Accuracy— ± [(Fx REF) + 
(5-N) Hz - 1 LSD|. 

Delta Counter Accuracy— ± [(AFx REF) + 
(10 + 2N) Hz + 1 LSD). 
Where: AF = Delta Frequency. 
REF = Reference Frequency Error 
N - Harmonic Mixing Number. 
LSD = Least Significant Digit. 
Residual FM — <(5 + N) Hz peak-to-peak in 20 
msec. Span Div s2()0 kHz for Bands 1 & 5-12 
or Span Div <100 kHz for Bands 2-4 (Phase 
locked); Otherwise (unlocked) <(7 kHz) N 
peak to peak in 20 msec. 
Resolution Filters — 10 Hz to 1 MHz in decade 
steps and 3 MHz; 6 dB bandwidth ±20'A> ex- 
cept 10 Hz; Shape factor < 7.5:1 except 10 Hz 
whet:^ 60 dB BW < 1.50 Hz. 
Frequency Span/Division — Hz; 10 Hz to 
10 GHz (in a 1-2-5 sequence). 

Noise Sidebands: 



SENSITIVITY AND FREQUENCY RESPONSE 



dBc/Hz 


Offset from Carrier 


-80 


300 Hz 


-90 


3 kHz 


-105 


30 kHz 


-115 


300 kHz 


-125 


3 MHz 



AMPLITUDE RELATED 

Display Dynamic Range — 90 dB Log mode; 

8 divisions Linear mode. 

Reference Level Range — Log Mode: 

-117 to +50 dBm, (-i-30 dBm"); 

-1.30 to *.37 dBV, ( + 17 dBV"); 

-70 to +97 dBmV, ( + 77 dBmV"); 

-10 to +157 dBjiV, ( + 137 dB/iV). 

Linear Mode: 39.6 nV/Div to 2.8 V/Div, 

(7.1 V"). 

• ' Maximum safe input level (1 Watt). 

IF Gain Range— 87 dB increase, 20 dB 
decrease in MIN NOISE and Reduced Gain 
Mode, 10 dB and 1 dB steps; 57.75 dB in 0.25 



Band and 

riv^uBncy nsnyo 


Harmonic 


Sensitivity (dBm) at 

Ulnlffiiim RAftnliitInn 
iniiiiiiiuiii ncowiuiiuii 


Frequency 


1 (10 kHz-1 8 GHz) 


1 


- 131 


±1 5 


2 (1 7-5 5 GHz) 


1 


- 125 


±2,5 


3 (3-7 1 GHz) 


1 


-125 


±25 


4 (5,4-12 GHz) 
(12-18 GHz) 


3 


- Ill 

- 107 


±3 5 


5 (15-21 GHz) 


3 


-106 


±5.0 


6 (18-27 GHz) 


6 


-116 


±20 


7 (26-40 GHz) 


10 


-111 


±20 


8 (33-50 GHz) 
(40-60 GHz) 


10 


-111 


±2-0 
±2 5 


9 (50-90 GHz) 


15 


- 105 at 50 GHz 

- 95 at 90 GHz 


±3.0-2 


10 (75-140 GHz) 


23 


-100 at 75 GHz 
-85 at 140 GHz 


±3.0-' 


11 (110-220 GHz) 


37 


-90 at 110 GHz 
- 75 at 220 GHz 


±3,0*2 


12 (170-325 GHz) 


56 


-70 at 170 GHz 
- 55 at 325 GHz 


±3.0*2 


•' Meastired tvith 10 (IB RF Attenuation and jvaking nptimized. Frequency response is wilhiji ±4.5 dB 
frtjin 10 kHz to 18 GHz. 

Frequency response for any 5 GHz hand. Response is tcithin ± 6 dB referenced to 100 MHz. 
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TYPICAL LOW FREQUENCY RESPONSE 
AND AVERAGE NOISE LEVEL 



10 Hz 



100 Hz 



1 kHz 



10 kHz 



100 kHz 



1 MHz 



10 MHz 



Power Line Related Sidebands — s - 55 dBc 

for line frequencies from 47 to 440 Hz. 
Harmonic Distortion— < -60 dBc, < - 100 
dBc for Bands 2-5, for a -40 dBm CW signal 
with dB RF Attentuation in MIN DISTOR- 
TION mode and without Reduced Gain Mode. 

1 dB Gain Compressioon 10 dBm in MIN 

NOISE, - 20 dBm MIN DISTORTION, dB RF 
attenuation. 

INPUT 

External Reference Input— 1 ,2,5 or 10 MHz 
±5 PPM; - 15 dBm to + 15 dBm; 50 0; Sine, 
ECL, TTL, 50% ± 10% Duty Factor. 
Input Impedance: 50 $1 ac; rear-panel BNC 
input. 

50 n/75 n OPTION 07 

Provides 75 Q input and dBmV calibration in 
addition to the normal 50 f) input and dBm 
calibration. The 100 kHz resolution filter is 
replaced by 3O0 kHz to optimize the instru- 
ment for broadcast and CATV uses. 
Center Frequency Range — 1 MHz to 
1(K)0 MHz. 



ORDERING INFORMATION 

2756P Programmable Spectrum 
Analyzer. $41,995 
Includes: 6 ft, N to N connector, 50 tl coax 
cable (012-01 14-00); 18-in., BNC-to-BNC con- 
nector, 50 n coax cable (012-0076-00); N male- 
to-female adapter (103-0045-00); 4-A fast-blow 
fu.ses (1.59-0017-00); power cord (161-0104-00); 
blue CRT filter (378-01 15-00); amber CRT Ught 
filter (378-0115-01); CRT mesh filter 
(378-0227-01); operator's manual (070-6317- 
00); programmer's manual (070-6320-00). 

WARRANTY-PLUS SERVICE PLANS 
Option Ml— Available. + $2,120 

Option M2— Available. -f $3,770 

Option M3— Available. + $4,240 

See page 562 for description. 



dB steps (AA Mode). 'Common Series Characteristics are listed on page 105. 

For complete option and accessory information refer to pages 100, 101, and 135. 
For more detailed specification information contact your local Sales Engineer (see pages 568-571) for a product-specific data sheet. 
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SPECTRUM ANALYZER 



EASY TO USE... 
LAB PERFORMANCE PACKAGED... 
ia2755AP SPECTRUM ANALYZER 




TYPICAL APPLICATIONS 

• Satellite Communications 

• Broadcasting 

• Cellular Radio 

• EMI/RFI 

• Terrestrial Microwave 

• EW 

• Millimeter Wave 

• ATE 

• Nuclear Physics 

• Radio Astronomy 

• Microwave Landing Systems 

• Carrier/Noise 

• Spur Searches 

• Spectral Monitoring 

• Carrier On/Off Ratios 

• Harmonic Distortion 

• Frequency Counting 

• Carrier Level Monitoring 

• Pulse Analysis 



BENEFITS 

• Large, Easy-to-Use Controls 

• GPIB/Fully Programmable 

• Standard Preselector 

• CIIL with Direct Memory Access 
(Option 45) 

• Macro Capability 

FEATURES 

• Lab Performance Packaged for 
Engineering and Manufacturing Use 

• Built-in Signal Counter with External 
Reference Input for Higher Accuracy 
if Needed 

• Frequency Accurate to 



• 2x10-«/day Reference Accuracy 

• Frequency Range from 10 kHz to 
325 GHz 

• Multiband Sweep with 3 MHz 
Bandwidth for More Information 
Content 

• CW, Pulse and Spurious Signal 
Processing Modes 

• Keypad Entry of Frequency, 
Span/Div, Reference Level and 
Vertical Scale Factors 

• Environmentalized per MIL-T-28800C 
Type III, Class 5, Style E 

• Direct Plot Without Controller for All 
Configurations 
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CHARACTERISTICS* 

The following c haracteristics apply after a 30 
minute waniiup (x>riiKi unless otherwise noted. 

FREQUENCY RELATED 

Frequency Range— 10 kHz to 21 GHz coaxial 
input; to ;!2o GHz with external mixer input 
(specified from 18 to 325 GHz with "R-ktronix 
WM490 Series Waveguide Mixers). 
Center and Marker Frequency Accuracy — 
±120"., D - (FxREF) ^ (2N-^25)1 Hz. Bands 
1 and 5-12 with Span Div <2()0 kHz. and 
Bands 2-4 with Span/Div slOO kHz (Phase 
locked); ±[20% D ^ (FxREF) + 15N kHz) 
(unlocked). 

Where; D = Span/Div or Resolution BW, 

whichever is greater. 

F = Center or Marker Frequency. 

N = Harmonic Mixing Number 

REF = Reference Frequency Error 

Reference Frequency Error (REF)— 

s2xlO"» per day; si. 4x10"* per week, 

< 3.5 X 10"' first six months, < 5 x 10"' per year, 
s 10"" @ 25 °C and 30 minutes after power-up, 

< 1 .5 x 10"'^ over operating temperature range. 
Counter Readout Resolution — Selectable 
from 1 Hz to 1 GHz in decade steps. 
Signal Counter Accuracy— ± [(Fx REF) + 
(10 -N) Hz -1 LSD). 

Delta Counter Accuracy— ±((AFx REF) + 

(20 + 2N) Hz +1 LSD). 

Where: AF = Delta Frequency. 

REF = Reference Frequency Error 

N = Harmonic Mixing Number. 

LSD = Least Significant Digit. 

Residual FM— < ( 10 + 2N) Hz peak-to-peak in 

20 ms. Bands 1 and 5-12 with Span/Div <200 

kHz, and Bands 2-4 with Span Div < 100 kHz 

(Phase locked); <(" kHz) N peak-to-peak in 

20 ms unlocked. 

Resolution Filters— 100 Hz to 1 MHz in 

decade steps and 3 MHz (6 dB bandwidth 
±20",>). Shape factor <7.5:1 (60 dB/6 dB). 
Frequency Span/Division — Hz, 100 Hz to 
10 GHz (in a 1-2-5 sequence). 

AMPLITUDE RELATED 

Display Dynamic Range — 90 dB Log mode 
<12 dB Div; 8 divisions Linear. 
Reference Level Range — Log Mode; 
-117 to +.50 dBm, ( + .30 dBm"); 
-130 to +37 dBV, ( + 17 dBV); 
-70 to +97 dBmV, ( + 77 dBmV); 
-10 to +1.57 dB/iV, ( + 137 dB/iV). 
Linear Mode; 39.6 nV/Div to 2.8 V/Div, 
(7.1 V). 

Maximum safe input level (I watt). 
Noise Sidebands: 



SENSITIVITY AND FREQUENCY RESPONSE 



dBc/Hz 


Offset From Center 


s-90 


3 kHz 


s-105 


30 kHz 


<-115 


300 kHz 



Harmonic Distortion — < -60 dBc for a -40 
dBm input 10 kHz to 21 GHz in MIN Distortion 
mode. Not discernible above the noise 
(typically - 100 dBc) for preselected bands. 



Band and 
Frequency Range 


Harmonic 
Number 


Sensitivity at (dBm) 
Minimum Resolution 


Frequency 
Response (dB)*> 


1 (10 kHz-l 8 GHz) 


1 


- 120 


±1-5 


2 (1 7-5 5 GHz) 


1 


-120 


±2.5 


3 (3-7 1 GHz) 


1 


-119 


±2.5 


4 (5 4-12 GHz) 
(12-18 GHz) 


3 
3 


- 105 
-100 


±3.5 


5 (15-21 GHz) 


3 


- 99 


± 5.0 


6 (18-27 GHz) 


6 


-108 


±2 


7 (26-40 GHz) 


10 


-103 


±2.0 


8 (33-60 GHz) 


10 


-103 


±2 33 to 50 GHz 
±2.5 40 to 60 GHz 


9 (50-90 GHz) 


15 


-95 at 50 GHz'3 
-85 at 90 GHz*3 


±30"' 


10 (75-140 GH23 


23 


-90 at 75 GHz-3 
-75 at 140 GHz'3 


+ 3 0" 


11 (110-220 GHz) 


37 


-80 at 110 GHz"3 
-65 at 220 GHz"^ 


±3.0-' 


12 (170-325 GHz) 


56 


-70 at 170 GHz-3 
-55 at 325 GHz "3 


±3.0-' 


Typicalfrequency response fmany SGllzbami. Resp(mse islypically within ±6dBr^erencedlo lOOMHz. 
'•Measured with 10 dB RF Attenuation and peaking optimized (when applicable). Frequency response 
within ± i.5 dBfrom 10 kHz to 18 GHz r^erenced to 100 MHz. 
Typical sensitii ity. 
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10 kHz 
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INPUT 

1 dB Gain Compression 23 dBm in MIN 

Distortion Mode, - 13 dBm in MIN NOISE 
Mode, dB attenuation. 
Maximum Safe Input— + 30 dBm (1 W) CW; 
75 W peak, 1 fis puLse width, 0.001 duty, dlB 
attenuation. Do not apply dc. 



ORDERING INFORMATION 

2755AP Spectrum Analyzer. $29,995 
Includes; 50 11 coax cable, N to N connector, 
6 ft (012-0114-00); 50 « coax cable, BNC to 
BNC connector, 18 in. (012-0076-00); N male 
to BNC female adapter (103-0045-00); 2 Fast- 
Blo, 4A fuses (159-0017-00); power cord 
(161-0104-00); CRT amber light filter 
(378-0115-01); blue CRT filter (378-0115-00); 
CRT mesh filter (378-0227-01); operator's 
manual (070-6031-01); programmer's manual 
(070-60.34-01). 

WARRANTY-PLUS SERVICE PLANS 
Option Ml— Available. + $1,995 

Option M2— Available. -i- $3,380 

Option M3— Available. +$3,995 
See page 562 for description. 



'Common Series Characteristics are listed on page 105. 
For complete option and accessory information refer to pages 100, 101, and 135. 
For more detailed specification information contact your local Sales Engineer (see pages 568-571) for a product-specific data sheet. 
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TIZL/ 2754/2754P 
I L. r\ 50 kHz to 21 GHz 



LABORATORY 
SPECTRUM ANALYZERS 



LOW COST, AUTOMATED, MICROWAVE 
2754/2754P SPECTRUM ANALYZERS 




TYPICAL APPLICATIONS 


BENEFITS 




• Satellite Communications 


• Large, Easy-to-Use Controls 


- Exclusive Occupied Bandwidth 


• Broadcasting 


• Direct Plot Capability (all versions) 


Mode 


• Cellular Radio 


• Microwave Preselection 


- Signal Tracking 


• EMI/RFI 




- Noise Normalization to 1 Hz 


• Terrestrial Microwave 


FEATURES 


• Nonvolatile Memory for Storage of 


• EW 


• Rackmountable for Engineering and 


Up to Nine Waveforms and Nine 


• ATE 


Manufacturing System Use 


Front Panel Displays 


• Carrier/Noise 


• 50 kHz to 21 GHz Frequency Range 


• Direct Keypad Entry of Control 


• Spur Searches 


• Marker and Center Frequency 


Parameters 


• Spectral Monitoring 


Accuracy of lO^* 


• 1 kHz Resolution Bandwidth 


• Carrier On/Off Ratios 


• Built-in Signal Processing 




• Harmonic Distortion 


Intelligence 




• Carrier Level Monitoring 


- Search, Sort and Mark CW, 




• Pulse Analysis 


Pulse or Spurious Signals 
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2754/2754P LABORATORY 
50 kHz to 21 GHz SPECTRUM ANALYZERS 



CHARACTERISTICS* 

The following characteristics apply after a 30 
minute warmiip ixriod unless otherwise noted. 

FREQUENCY RELATED 

Frequency Range — 50 kHz to 21 GHz in coax- 
ial input. 

Center and Marker Frequency Accur- 
acy*' — ±(20% D + (FxlO-'^) +(2N-t-25)) Hz. 
Bands 1 & 5 with Spaa Div s200 kHz, and 
Bands 2-4 with Spaa Div < 100 kHz (Phase 
locked); ±(20% D + (FxlO"') * 15N kHz] 
(unlocked). 

Where: D = Span/Div or Res BW, whichever 
is greater. 

F = Center or Marker Frequency. 
N = Harmonic Mixing Number. 

Over the operating temperature extremes of 
In +50°C. 1.5x10-^. 

Residual FM— £(10 + 2N) Hz peak to peak in 
20 ms, Bands 1 and 5 with Span/div <200 kHz, 
and Bands 2-4 with Span/div s 100 kHz (Phase 
locked); <(7 kHz) N peak-to-peak in 20 ms 
(unlocked). 

Resolution Filters— 1 kHz to 1 MHz (6 dB 

bandwidth ± 20"u) in decade steps. Shape fac- 
tor <7.5:1 (60 dB 6 dB). 
Frequency Span/Division— Hz; 200 Hz to 
1 GHz (in a 1-2-5 sequence). 

Noise Sidebands: 



SENSITIVITY AND FREQUENCY RESPONSE 



dBc/Hz 


Offset From Center 


<-103 


30 kHz 


<-113 


300 kHz 



AMPLITUDE RELATED 

Display Dynamic Range — 80 dB log mode; 8 
divisions linear. 

Reference Level Range — Log Mode: 

-117 to +40 dBm, ( + .30 dBm"); 

-130 to +27 dBV, ( + 17 dBV); 

-70 to +87 dBmV, ( + 77 dBmV); 

-10 to +147 dB^V. ( + 137 dB/iV')- 

Linear Mode: 39.6 nV/Div to 2.8 V/Div, 

(7.1 V"). 

Maximitm safe injnit leivl (1 Watt). 

Harmonic Distortion — s -60 dBc for a -40 
dBm input 50 kHz to 21 GHz in MIN Distortion 
mode. Not discernible above the noise (typical- 
ly - 100 dBc) for preselected bands. 

INPUT 

1 dB Gain Compression 13 dDm in MIN 

NOISE, -23 dBm in MIN DISTORTION, dB 
RF attenuation (no gain compression can be 
ob.served on screen). 



Band and 
Frequency Range 


Harmonic 
Number 


Sensitivity at 
(dBm) Minimum 
Resolution 


Frequency 
Response (dB)*< 


Frequency 
Response Ref to 
100 MHz 


1 (50 kHz- 18 GHz) 


1 


- 110 


±20 


±3 dB 


2(1 7-5 5 GHz) 


1 


-108 


±3 


±4 dB 


3 (3 0-7.1 GHz) 


1 


-108 


±3,0 


±4.0 dB 


4(5 4-12 GHz) 
(12-18 GHz) 


3 
3 


-94 
-89 


±4 
±4 


±5 dB 
±5 dB 


5(15-21 GHz) 


3 


-88 


±5 5 


±7.0 dB 


" Measured with 10 dB RF Atleminliim und peaking optimized (when applicahte). 
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1 kHz 



10 kHz 



100 kHz 



1 MHz 
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50 n/75 n OPTION 07 
50 n INPUT RELATED 

300 kHz Resolution Filter— Replaces 

100 kHz Fiher. 

Sensitivity — Average Noise level is - 85 dBm 
in 300 kHz BW. 

75 INPUT RELATED 

Center Frequency Range— 1 MHz to 1 GHz. 
RF Input— Type BNC Female Connector. 
Input Coupling— 100 V dc Maximum (dc + ac 

peak). 



ORDERING INFORMATION 

2754 Spectrum Analyzer. $19,900 
Includes: 50 Q coax cable, N to N connector, 
6 ft; (012-0114-00); 50 « coax cable, BNC to 
BNC connector, 18 in. (012-0076-00); 
operator's manual (070-6096-00); N male to 
BNC female adapter (103-0045-00); 2 Fast-Blo, 
4A fuses (159-0017-00); power cord 
(161-0104-00); amber CRT light filter 
(378-0115-01); blue CRT filter (378-0115-00). 
2754P Programmable Spectrum 
Analyzer $19,900 
Includes: Same as 2754 plus programming 
manual (070-6099-(K)). 

WARRANTY-PLUS SERVICE PLANS 
Option Ml — Available. 
(27.54) +$2,025 
(2754P) +$1,995 
M2— Available. 

(2754) +$3,510 
(2754P) +$3,380 
M3— Available. 

(2754) +$4,045 
(2754P) +$3,995 
See page 562 for description. 



'Common Series Characteristics are listed on page 105. 
For complete option and accessory Information refer to pages 100, 101, and 135. 
For more detailed specification Information contact your local Sales Engineer (see pages 568-571) for a product-specific data sheet. 
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2753P LABORATORY 
100 Hz to 1800 MHz SPECTRUM ANALYZER 



SETTING STANDARDS FOR VHF/UHF 
PERFORMANCE FOR THE LAB 
2753P SPECTRUM ANALYZER 




TYPICAL APPLICATIONS 


BENEFITS 




Baseband Measurements 


• Large Easy-To-Use Controls 


• External Reference Input Provides 


ATE 


• Superior Rack Profile 


Flexibility of Tying in With a System 


Two-Way Radio 


• Nonvolatile Memory for Up to Nine 


Clock 


LAN 


Waveforms and Ten Front Panel 


• Built-in Signal Counter— Count at 


Broadcasting 


Settings 


Any Point Marked or Between Any 


CATV 


• Optional MATE/CIIL Compatibility 


IWo Marked Points 


Cellular Radio 


for Military System Integration 


• Macro Programming Saves 


Avionics 


• Plot Data Directly Without a 


Frequently Used Measurement 


EMI/RFI 


Controller 


Programs In Nonvolatile Instrument 


EW 


FEATURES 


Memory 


Carrier/Noise 


• Intelligent Markers With Signal 


Spur Searches 


• Covers 100 Hz to 1800 MHz With 


Processing Functions 


Spectral Monitoring 


-131 dBm Sensitivity and ±1.0 dB 


• Push-Button Occupied Bandwidth 


Carrier On/Off Ratios 


Frequency Response 


and Noise Normalization Functions 


Harmonic Distortion 


• 10 Hz to 3 MHz Resolution 


• Switch Selectable 50 U and 75 n 


IF Amplifier Adjustments 


Bandwidth 


Impedances (Option 07) for IF, CATV 


Frequency Counting 


• 10 ~^ /day Marker and Center 


and Local Area Network 


Carrier Level Monitoring 


Frequency Accuracy 


Applications 


Modulation Adjustments 




• Dedicated Keypad Entry of Control 



Parameters 
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-rrzi/ 2753P 

I L. r\ 100 Hz to 1800 MHz 



LABORATORY 
SPECTRUM ANALYZER 



CHARACTERISTICS* 

The following! charad eristics apply aller a 30 
minute wamiiip period unless otherwise noted. 

FREQUENCY RELATED 

Frequency Ran(?e— KM) Mz to 1800 MHz. 
Center and Marker Frequency Accuracy — 

±(20",.I) - (F^REF) ~ lo Hz) with Span Div 
<2(X) kHz (phase liK-ked): ±[20"„D + (FxREF) 
- lo kHz] with Span Div >2(K1 kHz (unlocked). 
Where: D = Span Div or Resolution BW, 
whichever is greater 
F = Center or Marker Frequency. 
REF = Reference Frequency Error 
Reference Frequency Error (REF) — Using 
internal standard; < 10 " per day. < 10"" first 
six months. < 10"' per year thereafter. Within 
2x10"" over temperature range of -15°C to 
-55°C. 

Counter Readout Resolution — Selectable 
from 1 Hz to 100 MHz in decade steps. 
Signal Counter Accuracy— ± |(Fx REF) 
+ 5 Hz +1 LSD]. 

Where: F = Center, Marker, or Delta Marker 
Frequency. 

LSD = Least Significant Digit. 

REF = Reference Frequency Error 

Delta Counter Accuracy— ±[(AFx REF) + 

(10 + 2N) Hz + 1 LSD). 

Where: AF = Delta Frequency. 

REF = Reference Frequency Error 

N = Harmonic Mixing Number 

LSD = Lea-st Significant Digit. 

Residual FM — < 5 Hz peak-to-peak in 20 m.sec. 

Span Div <200 kHz (phase locked); s7 kHz 

peak-to-peak in 20 msec. Span Div >200 kHz 

(unlocked). 

Resolution Filters— ,3 MHz, then 1 MHz to 10 
Hz in decade steps (6 dB bandwidth ±20% 
except 10 Hz); .Shape factor(60:6 dB) <7.5:1; 
10 Hz Bandwidth, <150 Hz @ 60 dB down. 
Frequency Span/Division— Hz; 10 Hz to 100 
MHz (in a 1-2-5 .sequence): 180 MHz MAX 
SPAN. 

Frequency Response — ±1.0 dB (measured 
with 10 dB RF attenuation). 

Noise Sidebands: 
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10 Hz 



100 Hz 



1 kHz 



10 kHz 



100 kHz 



1 MHz 



10 MHz 



-70 




-140 



10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz 10 MHz 

Frequency Offset from Carrier (S 1 GHz 
▼ = Specified Noise Sideband Limits 



Sensitivity (Equivalent Input Noise): 



Sensitivity dBm 



Resolution BW 



dSc/Hz 


Offset From Carrier 


-131 


10 Hz 


- 80 


300 Hz 


-125 


100 Hz 


- 90 


3 kHz 


- 115 


1 kHz 


-105 


30 kHz 


-105 


10 kHz 


-115 


330 kHz 


- 95 


100 kHz 


-125 


3 MHz 


- 85 


1 MHz 



AMPLITUDE RELATED 

Display Dynamic Range— 90 dB LOG mode; 

8 divisions LINEAR mode. 

Reference Level Range — Log Mode: 

-117 to +50 dBm, ( + 30 dBm*'); 

-130 to +:37 dBV, ( + 17 dBV); 

-70 to +97 dBmV, ( + 77 dBmV); 

-10 to +157 dBjiV, ( + 137 dB^V"). 

Linear Mode: 39.6 nV Div to 2.8 V Div, 

(7.1 V). 

■' Majrimum safe input level (1 Watt). 

Harmonic Distortion — < -60 dBc for a -30 
dBm CW signal with dB RF attenuation in 
MIN DISTORTION mode. 



- 80 



3 MHz 



INPUT 

1 dB Gain Compression 13 dBm with dB 

RF attenuation in Min Noise; -23 dBm with 
dB RF attenuation in MIN DISTORTION; (No 
gain compression can be observed on screen). 
External Reference Input — 1,2,5 or 10 MHz 
± PPM; - 15 dBm to + 15 dBM; 50 Jl; Sine, ECL, 
TTL, 50'A, ±10% Duty Factor Input Imped- 
ance: 50 n ac, 500 tl dc; rear-panel BNC input. 

OPTION 07 (50 n/75 «) 

Provides 75 input and dBmV calibration in 
addition to the normal 50 JJ input and dBm 
calibration. The 100 kHz resolution filter is 



replaced by .300 kHz to optimize the instrument 
for broadcast and CATV use.s. 
Center Frequency Range — 1 to 1000 MHz. 
Frequency Response — ±2.0 dB from 5 to 
1000 MHz; typical response for the 1 to 5 MHz 
frequency range is <3 dB down from the 
5 MHz response. 

ORDERING INFORMATION 

2753? Programmable Spectrum 
Analyzer $27,250 
Includes: 6 ft, N to N connector, 50 fj coax 
cable (012-0114-00); 18-in., BNC-to-BNC 
connector, 50 fl coax cable (012-0076-00); N 
male-to-BNC female adapter (103-0045-00); 4-A 
fast-blow fuses (159-0017-00); power cord 
(161-0104-00); blue CRT filter (378-0115-00); 
amber CRT light niter(378-0115-01); CRT mesh 
filter (378-0227-01); operator's manual 
(070-6305-00); programmer's manual 
(070-6308-00). 

WARRANTY-PLUS SERVICE PLANS 
Option Ml— Available + .S1,810 

Option M2— Available. + .S:J,01.5 

Option M3— Available. S3, 620 

See page 562 for description. 



'Common Series Characteristics are listed on page 105. 
For complete option and accessory information refer to pages 100, 101, and 135. 
For more detailed specification information contact your local Sales Engineer (see pages 568-571) for a product-specific data sheet. 
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490 PORTABLE 
SERIES SPECTRUM ANALYZERS 



PACE-SETTING, HIGH PERFORMANCE PORTABLES 




FEATURES 

Frequency Coverage from 100 Hz to 325 GHz 

Ruggedized for Harsh Field Environments 

HELP Mode— Operator's Manual in ROM 

Many Application-Specific Performance Enhancement 

Options 

90 dB Dynamic Range with 10 Hz to 3 MHz Resolution 
Bandwidth 

Frequency Counters for Accurate Frequency 
Measurements 

Plot Data Directly Without a Controller 
Macro Programming Saves Frequently-Used 
Measurement Programs in Nonvolatile Instrument 
Memory 

Non-Volatile Memory For Up to Nine Waveforms and Ten 
Front Panel Settings 

MATE/CIIL Compatibility 




MICROWAVE SPECTRUM ANALYZERS 



Model 


Counter 


Frequency Range 


Frequency Accuracy 


Ref 

Accuracy 


Resolution 
Bandwidth 


Average 
Noise Level 
(Min RBW) 


Amplitude 
Meas. 
Range 


GPIB 


Config. 


Page 


Coaxial Input 


w/External 
Mixers 


494AP 


Y 


10 kHz to 21 GHz 


325 GHz 


Freq X Ref Accuracy 
+0,2 X (Span/div or 
Resolution Bandwidth) 
+(2N+25) Hz 


10 " /day 
10''/year 


10 Hz mm 
to 

3 MHz max 


-131 dBm 


+30 dBm 
to 

-131 dBm 


Yes 


Portable 
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NEW 
492BP 


Y 


5x10 '/year 
10-'@250C 

wittiin 
30 minutes 


100 Hz min 
to 

3 MHz max 


-120 dBm 


+30 dBm 
to 

-120 dBm 


Yes 


Portable 


118 



VHF/UHF SPECTRUM ANALYZERS 



495 


Y 


100 Hz to 1800 MHz 


Freq X Ref Accuracy 
+0.2 X (Span/div or 
Resolution Bandwidtti) 
+ 15 Hz 


10* /day 


10 Hz mm 
to 

3 MHz max 


-131 dBm 


+30 dBm 
to 

-131 dBm 


Plot 


Portable 


120 


495P 


Y 


10 ' /year 


Yes 


120 



• Option 05 only. 
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PORTABLE 
SPECTRUM ANALYZERS 



490 SERIES COMMON CHARACTERISTICS 



FREQUENCY RELATED 

The following characteristics apply after a 'M 
minute warmup [jeriixl unless otherwise noted. 

Frequency Drift (after 1 hour warmup) — 

Span Uiv <2(K) kHz (phase locked): Drift rate 
s50 Hz min. Correction will occur every ^0 
seconds or as often as needed for sweep times 
>o s Div. (Drift rate is typically <2() Hz min 
after 1 hour warm-up from 25°C storage). 
Span Div >20() kHz (unlocked): Drift rate 
typically s 5 kHz min (typically <25 kHz min 
after 30 minute warmup). 
Frequency Readout Resolution — <I0 "o of 
Span Div. 

Counter Sensitivity — Signal level must be 
>2() dB above the average noise level and 
within 60 dB of the reference level. 
Power Line Related Sidebands— < - 55 dBc 
for line frequencies from 17 to 440 Hz. 
Delta Marker Frequency Accuracy — 
+ 1 ".. of total span. 

AMPLITUDE RELATED 

Vertical Display Modes— 10 dB div, 2 dB/div 
and linear via pushbutton; any integer from 

1 to 15 dB div via Data Entry keypad. 
Display Dynamic Range— 90 dB LOG mode 
>12 dBdiv; 8 divisions LINEAR mode. 
Display Amplitude Accuracy — ±1.0 dR'lO 
dB to a maximum cumulative error of ±2.0 dB 
over 80 dB, ±4 dB over 90 dB ±0.4 dB/2 dB 
to a maximum cumulative error of ±1.0 dB 
over 16 dB range in 2 dB Log Mode; ±5% of 
full scale in LIN Mode. 

Video Filter Range— 0.3 Hz to 30 kHz (cou- 
pled to resolution filter by front panel 
pushbuttons). 

Pulse Stretcher Pall Time— 30 /la'div of pulse 

amplitude (typical). 

Reference Level Range — Log Mode: 

-117 to +50 dBm ( + 30 dBm"); 

-130 to +37 dBV ( + 17 dBV); 

-70 to +97 dBmV ( + 77 dBmV); 

-10 to +157 dB/iV ( + 137 dB^V"). 

Linear Mode: 39.6 nV/Div to 2.8 V/Div 

(7.1 V"). 

Maximum safe input leml (1 Wall). 

Reference Level Accuracy — Accuracy is 
dependent on a combination of RF Atenuator 
Accuracy, IF Gain Accuracy, Resolution Band- 
width, Display Mode, Calibrator Accuracy, Fre- 
quency Response, Temperature Change 
(±0.15"(i dB °C maximum), and Frequency 
Band (not in 495 495P). 
Reference Level Steps — 10 dB coarse, 1 dB 
fine in 10 dB log; 1 dB coarse, 0.25 dB fine in 

2 dB log; 1-2-5 sequence coarse, 1 dB 
equivalent fine in Unear; coarse .step = I^g'Div 
(except 1 dB for 2 dB/Div), fine is 1 dB for a 5 
dB/Div or 0.25 dB for <4 dB/Div, set via Data 
Entry keypad. 

Marker/s Accuracy — Equal to Reference 
Level Accuracy plus cumulative error of 
Display Amplitude Accuracy. 
RF Attenuator Range— to 60 dB in 10 dB 

steps. 

RF Attenuator Accuracy, Step, 60 dB 
Range— DC to 1.8 GHz: 0.5 dB/10 dB, 1.0 dB 
maximum. 1.8tol8GHz: 1.5 dB/10 dB, 3.0 dB 
maximum. 18 to 21 GHz; 3.0 dB/10 dB, 6.0 dB 
maximum. 



LO Emissions— < -70 dBm with dB 

attenuation. 

IF Gain Range— 87 dB of gain increase, 20 dB 
of gain decrease (MIN NOISE and Reduced Gain 
mode), in 10 dB and 1 dB steps. 
IF Gain Accuracy— <0. 2 dB/dB to a max- 
imum of 0.5 dB/9 dB except at the decade tran- 
sitions -29 to -30 dBm, -39 to -40 dBm, 
-49 to -50 dBm, and -59 to -60 dBm which 
add an additional 0.5 dB for a maximum 
cumulative error of 1 dB lOdB; ±2.0 dB max- 
imum deviation over the 107 dB range. 
Resolution Bandwidth Gain Variation — 
<0.4 dB after CAL with resjx^ct to 3 MHz filter 
Spurious Responses (Residual) — < - 100 
dBm with input terminated and dB RF 
attenuation. 

Third Order Intermodulation Distortion — 

<-70 dBc for CW signal (MIN Distortion 
Mode). Any two on-screen signals within any 
frequency span (10 kHz to 21 GHz); < - 100 dBc 
for signals spaced > 100 MHz for preselected 
bands. 

INPUT 

RF Input— TVpe "N" female, 50 nominal 
impedance. 

1 dB Gain Compression 13 dBm with dB 

RF attenuation in Min Noise: -23 dBm with 
dB RF attenuation in MIN DISTORTION; (No 
gain compression can be observed on screen). 
External Reference Input— 1,2,5 or 10 MHz 
±5 PPM; -15 dBm to +15 dBm; 50 0; Sine, 
ECL, TTL, 50% ± lO'V, Duty Factor. 
Input Impedance: 50 fi ac; rear-panel BNC 
input. 

OUTPUT 

Calibrator (Cal Out)— -20 dBm ±0.3 dB at 
100 MHz x(l±REF). 

Vertical Output — Provides 0.5 V ±5?i of 
signal/div of video above and below the CRT 
centerline. Full range -2.0 V to +2.0 V. 1 kfl 
source impedance. 

Horizontal Output— Provides 0.5 V/Div either 
side of the CRT centerline. Full range ±2.5 V 
±10'V. . 1 kfl .source impedance. 
Pen Lift— TTL compatible, +5 V nominal to 
hft pen. 

10 MHz IF Output— Output level is -5 dBm 
for a full screen signal at -30 dBm reference 
level; 50 nominal impedance. 
110 MHz IF Output (Option 42)— Center fre- 
quency from 108.5 MHz to 111.5 MHz; 
3 dB bandwidth >4.5 MHz; Bandpass ripple 
<0.5 dB; power out with -30 dBm reference 
level and a full screen signal <0 dBm; I dB 
compression at aO dBm output, MIN DISTOR- 
TION; 50 n nominal impedance. 
Probe Power — Provides operatii\g voltages for 
active probes. 

Pin 1: +5 V at 100 mA maximum. 
Pin 2: Ground. 

Pin 3: - 15 V at 100 mA maximum. 
Pin 4: +15 V at 100 mA maximum. 

IEEE STANDARD 488 (GPIB) 

P Versions— In accordance with IEEE Stan- 
dard 488.1-1987 implemented as SHI, AHl, T5, 
L3, SRI, RLl, PPl, DCl, DTI, and CO. 



Non-P Versions (Plotter Output) — Imple- 
mented as SHI, AHO, T3, LO, SRO, RLO, PPO, 
DCO, DTO, and CO. 

DISPLAY 

CRT— 8x10 cm, GH (P31) pho.sphor 
CRT Readout — Displays: Reference level, 
center frequency, marker frequency and 
amplitude, frequency range, vertical display 
mode, frequency span/div, resolution band- 
width, RF attenuation, video filter, reference 
oscillator, macros, special modes, and text. 
Digital Storage— KKMl points horizontal, 250 
points vertical; A and B Views; Save A; Mzix 
Hold; B-Save A; digital averaging (Peak/ 
Average); Pulse Stretcher. 
Nonvolatile Display Memory — Store and 
recall up to 9 full waveforms complete with 
CRT readouts and instrument settings. 

GENERAL 

Input Voltage— 90 to 132 V ac or 180 to 250 V 

ac, 47 to 440 Hz. 

Power — 210 W maximum with all options, at 
115 V and 60 Hz. 

Configuration— Portable: 6.9 x 12.87 x 19.65 
inches (175x327x499 mm) without front 
cover, handle, or feet. Weight: 47 lbs. 14 ozs. 
(21.8 kg) including cover and .standard ac- 
cessories, except manuals. 

SWEEP/TRIGGERING 

Sweep Modes — Triggered, auto, manual, 
single sweep, and external. 
Sweep Time— 20 /is to 5 s/div (10 .s/div in Auto) 
in a 1-2-5 sequence; accuracy ± 5"n over center 
8 divisions. 

Triggering — Internal, External, Line, and 
Free Run; Internal Trigger Level >2 div of 
signal; external level >1 V peak, 15 Hz to 
500 kHz, 50 V maximum (dc + ac peak). 

ENVIRONMENTAL 

Meets MIL-T-28800C, Type III, Class 3, Style C 
specifications as follows. 
Temperature— Operating: -15 to +55°C. 
Nonoperating: -62 to +85°C. 
Humidity— Operating: 95% ( + 5%, -0%) rela- 
tive humidity. Nonoperating: Five cycles (120 
hours) in accordance with MIL-STD-810D Pro- 
cedure 3 (modified). 

Altitude— Operating: 15,000 feet (tested to 
25,(X)0 feet). Nonoperating: 40,000 feet (tested 
to .50,000 feet). 

Vibration — Operating: 15 to 55 Hz at 4 g max- 
imum per MIL-STD-810D, Method 514, Pro- 
cedure I (modified). 

Shock — Operating: 30 g, one-half sine, 11 ms 
(tested to 50 g). 

Transit Drop — Free fall, 12 inches, one per 
each of six faces and eight corners. 
Electromagnetic Compatibility — Meets re- 
quirements of MIL-STD-461B Part 4 with some 
exceptions. 

PORTABLE TO RACK ADAPTOR 

Those needing the utility of a rackmounted in- 
strument and desiring easy convertibility to a 
rugged portable should order the rack adap- 
tor P/N 016-0844-01. 
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TZi/ 494AP 
_ l\ 10 kHz to 325 GHz 



PORTABLE 
SPECTRUM ANALYZER 



TOP-OF-THE-LINE PERFORMANCE 
IN THE 494AP PORTABLE SPECTRUM ANALYZER 




TYPICAL APPLICATIONS 

Satellite Communications 
Broadcasting 
Cellular Radio 
EMI/RFI 

Terrestrial Microwave 
EW 

Millimeter Wave 
ATE 

Nuclear Physics 
Radio Astronomy 
Microwave Landing Systems 
Carrier/Noise 
Spur Searches 
Spectral Monitoring 
Carrier On/Off Ratios 
Harmonic Distortion 
Frequency Counting 
Carrier Level Monitoring 
Pulse Analysis 



BENEFITS 

• Optional MATE/CIIL Compatibility 
For Air Force System Integration 

• Switch Selectable 50 and 75 U 
Impedances (Option 07) For IF, 
CATV, and Local Area Network 
Applications 

• Plot Data Directly Without a 
Controller 

FEATURES 

• Covers 10 kHz to 325 GHz, 
-131 dBm Sensitivity 

• 90 dB Dynamic Range with 10 Hz to 
3 MHz Resolution 

• Marker and Center Frequency 
Accuracy Up to lO'^/day, Built-in 
Signal Counter and External 
Reference Input 



• Macro Programming Saves 
Frequently-Used Measurement 
Programs in Nonvolatile Instrument 
Memory 

• Intelligent Markers with Signal 
Processing Functions 

• Push-button Occupied Bandwidth 
and Noise Normalization Functions 

• Nonvolatile Memory For Up to Nine 
Waveforms and Nine Front Panel 
Settings 

• Preselection and Multiband Sweep 
Coverage From 1.7 to 21 GHz 

• HELP Mode Explains Front Panel 
Controls and Signal Processing 
Functions at the Touch of a Button 
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TZ 1/ 494AP 
_ r\ 10 kHz to 325 GHz 



PORTABLE 
SPECTRUM ANALYZER 



SENSITIVITY AND FREQUENCY RESPONSE 



Band and 
Frequency Range 


Harmonic 
Number 


Sensitivity (dBm) at 
Minimum Resolution 


Frequency 
Response (dB)*< 


1 (10 kHz-1 8 GHz) 


1 


-131 


± 1 5 


2 (1 7-5 5 GHz) 


1 


- 125 


±25 


3 (3-7.1 GHz) 


1 


-125 


±25 


4 (5,4-12 GHz) 
(12-18 GHz) 


3 


-111 
-107 


±35 


5 (15-21 GHz) 


3 


-106 


±5.0 


6 (18-27 GHz) 


6 


-116 


±2 


7 (26-40 GHz) 


10 


-111 


±2.0 


ft m-'so CkH?\ 

\j \J\J \J\ '^f 

(40-60 GHz) 


10 


- 1 1 1 


+ 20 

I £ u 

±25 


9 (50-90 GHz) 


15 


-105 at 50 GHz 
- 95 at 90 GHz 


±30-2 


10 (75-140 GHz) 


23 


-100 at 75 GHz 
-85 at 140 GHz 


±30*2 


11 (110-220 GHz) 


37 


-90 at 110 GHz 
- 75 at 220 GHz 


±30*2 


12 (170-325 GHz) 


56 


- 70 at 1 70 GHz 
-55 at 325 GHz 


±3.0-2 



■' Mmsurpfl ii itli 10 dB RF Attenuation anii peaking optimized. Fre<pieticy response is within ±4.5 dB 

from 10 kHz to IN GHz. 
'•Frequency response for any 5 GHz band. Response is within ±6 dB rrferenced to 100 MHz. 




10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz 10 MHz 



CHARACTERISTICS* 

The following ctiaiacl eristic s apply after a 130 
minute warmui) |H>ri<Ki unless (itherwisi> noted. 

FREQUENCY RELATED 

Frequency Range — 10 kllz to 21 GHz coaxial 
input, to 325 GHz with external mixer input 
(specified from 18 to 325 GHz with Tektronix 
WM490 Series Waveguide Mixers.) 
Center and Marker Frequency Accuracy — 
±[20"„ D * (FxREK) - (2N + 25)Hzl with 
Span/Div <200 kHz for Bands 1 & 5-12 or 
Span Div sIOO kHz for Bands 2-4 (Phase 
locked); Otherwise (unlocked) +[20"„ D + 
(FxREF) + (15N)kHzl. 

Where: D - Span Div or Resolution BW, which- 
ever is greater 

F = Center or Marker Frequency. 
N = Harmonic Mixing Number. 
REF = Reference Frequency Error. 
Reference Frequency Error (REF) — Internal: 
<lxIO " per day: <lxl()"' in the first six 
months, < 1 x 10"" per year thereafter; Accuracy 
30 minutes after power on within 5 x 10'" of the 
frequency after 24 hours; Within 2x 10"" over 
the temperature range of -15 to -^55°C. 
Counter Readout Resolution — Selectable 
from 1 Hz to 1 GHz in decade steps. 
Signal Counter Accuracy — ± [(Fx REF) + 
(5 + N) Hz +1 LSD]. 

Delta Counter Accuracy — ±[(AFxREF) + 
(10-2N) Hz -1 LSD). 
Where: AF = Delta Frequencj'. 
REF = Reference Frequency Error. 
N = Harmonic Mixing Number. 
LSD = Least Significant Digit. 
Residual FM— <(5i-N) Hz peak-to-peak in 20 
msec, Span Div <200 kHz for Bands 1 & 5-12 
or Span Div <100 kHz for Bands 2-4 (Phase 
locked); Otherwise (unlocked) s(7 kHz) N 
peak to peak in 20 msec. 
Resolution Filters — 10 Hz to 1 MHz in decade 
steps and 3 MHz; (i dB bandwidth ±20", ex- 
cept 10 Hz; Shape factor < 7.5:1 except 10 Hz 
where 60 dB BW < 150 Hz. 
Frequency Span/Division — Hz; 10 Hz to 10 
GHz (in a 1-2-5 sequence). 



Noise Sidebands: 



dBc/Hz 


Offset From Carrier 


- 80 


300 Hz 


- 90 


3 kHz 


-105 


30 kHz 


-115 


300 kHz 


-125 


3 MHz 



AMPLITUDE RELATED 

Harmonic Distortion— < 60 dBc, <-100 
dBc for Bands 2-5, for a - 40 dBm CW signal 
with dB RF Attenuation in MIN DISTORTION 
mode and without Reduced Gain mode. 



INPUT 

Maximum Safe Input: (0 dB RF Attenua- 
tion) — + 30 dBM (I W) continuous, 75 W peak, 
1 fisec puLsewidth, 0.001 duty; V dc. 



OUTPUT 

1st LO— + 7.5 dBm to +20 dBm. 
2nd LO— - 12 dBm to ±5 dB. 
External Mixer — Bias Range: -+1.0 V to 
-2.0 V (defauh) or - 1.0 V to +2.0 V (inter- 
nally selectable). 

50 n/75 n OPTION 07 

Provides 75 Q input and dBm V calibration in 
addition to the normal 50 fi input and dBm 
calibration. The 100 kHz re.solution filter is 
replaced by 300 kHz to optimize the instru- 
ment for broadcast and CATV u.ses. 



ORDERING INFORMATION 

494AP Prograntmable Spectrum 
Analyzer. $41,995 
Includes: 50 Q coax cable, N-to-N Conn, 6 ft 
(012-0114-00); .50 coax cable, BNC-to-BNC 
Conn, 18 in. (01 2-0076-00); N Male-to BNC 
female adaptor (103-0045-00); 4 A Fast Blow 
fuses (159-(X)17-(K)); power cord (161-0104-00); 
CRT light filters (amber 378-0115-01, gray 
378-01 15-02); CRT mesh filter (378-0227-01); 
rear connector shield (337-3274-(K)); operator's 
manual (070-5557-00); programmer's manual 
(070-5559-00). 

WARRANTY-PLUS SERVICE PLANS 
Option Ml — Available, -hS2,120 
Option M2 — Available. + 83,770 

Option M3— Available. + $4,240 

See page 562 for description. 



Common Series Characteristics are listed on page 115. 
For complete option and accessory information refer to pages 100, 101, and 135. 
For more detailed specification information contact your local Sales Engineer (see pages 568-571) for a product-specific data sheet. 
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TPl^ 492BP 
I L_r\ 10 kHz to 325 GHz 



PORTABLE 
SPECTRUM ANALYZER 



NEW 



492BP SPECTRUM ANALYZER 
WITH BUILT-IN MARKER INTELLIGENCE 




TYPICAL APPLICATIONS 

Satellite Communications 
Broadcasting 
Cellular Radio 
EMI/RFI 

Terrestrial Microwave 
EW 

Millimeter Wave 
ATE 

Nuclear Physics 
Radio Astronomy 
Microwave Landing Systems 
Carrier/Noise 
Spur Searches 
Spectral Monitoring 
Carrier On/Off Ratios 
Harmonic Distortion 
Frequency Counting 
Carrier Level Monitoring 
Pulse Analysis 



BENEFITS 

• Direct Plot Without Controller for All 
Configurations 

• Macro Capabiity 

• Standard Preselector 

• GPIB/Fully Programmable 

• CIIL with Direct Memory Access 
(Option 45) 



FEATURES 

• Built-in Signal Counter with External 
Reference Input for Higher Accuracy 

• Frequency Accurate to 10-« 

• Frequency Range From 10 VHz to 
325 GHz 

• Multiband Sweep with 3 MHz Band- 
width for More Information Content 

• CW, Pulse and Spurious Signal 
Processing Modes 

• Keypad Entry of Frequency, 
Span/Div, Reference Level and 
Vertical Scale Factors 

• Environmentalized per MIL-T-28800C 
Type III, Class 3, Style C 
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TCI/ 492BP 
I LI r\ 10 kHz to 325 GHz 



PORTABLE 
SPECTRUM ANALYZER 



SENSITIVITY AND FREQUENCY RESPONSE 



Band and 
Frequency Range 


Harmonic 
Number 


Sensitivity at (dBm) 
Minimum Resolution 


Frequency 
Response (dB)*' 


1 (10 kH;-1 8 GHz) 


1 


- 120 


±1 5 


2 (1 7-5 5 GHz) 


1 


-120 


±25 


3 (3-7 1 GHz) 


1 


-119 


±2.5 


4 {D 4- UnZ) 
(12-18 GHz) 


3 
3 


- 1 05 

- 100 


± 3-5 


( I 0-<:l onZ) 


3 


- 99 


J. c n 
± 3 U 


6 (18-27 GHz) 


6 


- 108 


±2.0 


7 (26-40 GHz) 


10 


-103 


±2 


8 (33-60 GHz) 


10 


-103 


± 2 33 to 50 GHz 
± 2 5 40 to 60 GHz 


9 (50-90 GHz) 


15 


-95 at 50 GHz-3 
-85 at 90 GHz"3 


±30-' 


10 (75-140 GH4 


23 


-90 at 75 GHz-3 
-75 at 140 GHz-3 


±3,0-' 


11 (110-220 GHz) 


37 


-80 at 110 GHz"3 
-65 at 220 GHz '3 


±30'' 


12 (170-325 GHz) 


56 


-70 at 170 GHz'3 
-55 at 325 GHz*^ 


±30*' 


* ' Typical frequency respoiuic fur 


any 5 GHz band, Respo 


nse is typically within 


± e dB refereticed to 100 MHz. 



■-' Mfasured with 10 dB RF Attenuation and peaking optimized (when applicable). Frequency response 

within ± 'I..5 dSfrom 10 kHz to 18 GHz r^erenced to 100 MHz. 
'■' Typical sensitivity. 




10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz 10 MHz 



CHARACTERISTICS* 

I The folldwiiif! cliaractcristics apply after a 30 
I minute waimiip pi-riixi unless otherwise noted. 

FREQUENCY RELATED 

Frequency Range — 10 kHz to 21 GHz coaxial 
input, to 325 GHz with external mixer input 
(specified from 18 to 325 GHz with Ti?ktronix 
WM490 Series Waveguide Mixers). 
Center and Marker Frequency Accuracy — 
-[20"„ D + (FxREF) ^ (2N + 25)Hzl with 
Span Div <200 kHz for Bands 1 and 5-12 or 
Span Div <I00 kHz for Bands 2-4 (Phase 
locked): otherwise (unlocked) ±[20% D + 
(FxREF) + (15 N)kHz). 
Where: D = Span div or Resolution BW, which- 
ever is greater. 

F = Center or Marker Frequency. 
N = Harmonic Mixing Number. 
REF = Reference Frequency' Error. 
Reference Frequency Error (REF) — 
<2xl0"'' per day. < 1.4x10"* per week. 

< 3.5 X 10"' first six month.s, < 5 x 10"' per year, 

< 10"* @ 25 °C and 30 minutes after power-up. 

< 1 .5 X lO"'^ over operating temperature range. 
Counter Readout Resolution — Selectable 
from 1 Hz to 1 GHz in decade steps. 
Signal Counter Accuracy— ± ((Fx REF) + 
(10 + N) Hz+1 LSD). 

Delta Counter Accuracy— ±((AFxREF) + 

(20-2.\) Hz^l LSD). 

(Where: AF = Delta Frequency. 
REF = Reference Frequency Error. 
N = Harmonic Mixing Number. 
LSD - Least Significant Digit. 
Residual FM — £(10-h2N) Hz peak-to-peak in 
20 ms. Bands 1 and 5-12 with Span div <200 
kHz. and Bands 2-4 with Span div <100 kHz 
(Phase locked): <(7 kHz) xN peak-to-peak in 
20 ms (unlocked). 

Resolution Filters— 100 Hz to 1 MHz in 
■ decade steps and 3 MHz (6 dB bandwidth 
f ±20",,). Shape factor <7.5:1 (60 dB/6 dB). 

Frequency Span/Division — Hz, 100 Hz to 

10 GHz (in a 1-2-5 sequence). 

Noise Sidebands 



dBc/Hz 


Offset From Carrier 


<- 90 


3 kHz 


£-105 


30 kHz 


<-115 


300 kHz 



AMPLITUDE RELATED 

Harmonic Distortion 60 dBc for a -40 

dBm input 10 kHz to 21 GHz in MIN Distortion 
mode. Not discernible above the noise (typical- 
ly - 100 dBc) for preselected bands. 

INPUT 

Maximum Safe Input— + .30 dBm (1 W) CW: 

75 W peak. 1 fis pulse width, 0.001 duty, dB 
attenuation. Do not apply <lc. 

OUTPUT 

1st LO— + 7.5 dBm to +20 dBm. 
2nd LO— -12 dBm to ±5 dB. 
External Mixer — Bias Range: +1.0 V to 
-2.0 V (default) or -1.0 V to +2.0 V (inter- 
nally selectable). 



50 n/75 a OPTION 07 

Provides 75 fi input and dBmV calibration in 
addition to the normal 50 tl input and dBm 
calibration. The 100 kHz resolution filter is 
replaced by 3(K) kHz to optimize the instrument 
for broadcast and CATV uses. 



ORDERING INFORMATION 

492BP Programmable Spectrum 
Analyzer. S29,995 
Includes: 50 tl coax cable, N-to-N connector, 
6 ft (012-0114-(H)); ,50 fl coax cable, BNC-to-BNC 
connector, 18 in. (012-0076-00); N male- 



to-BNC female adaptor (103-0045-00); 2 Fa.st- 
Blo 4 A fuses (159-0017-00); power cord 
(161-0104-00); CRT light filters (amber 
378-0115-01, gray 378-011.5-02); CRT mesh filter 
(378-0227-01); Operator's manual 
(070-5562-01); programmer's manual 
(070-.5.564-01). 

WARRANTY-PLUS SERVICE PLANS 
Option Ml— Available. -kS1,995 
Option M2— Available. + $3,380 

Option M3— Available. + 83,995 

See page 562 for description. 



Common Series Characteristics are listed on page 115. 
For complete option and accessory information refer to pages 100, 101, and 135. 
For more detailed specification information contact your local Sales Engineer (see pages 568-571) for a product-specific data sheet. 
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TCriZ 495/495P 
I Ll r\ 100 Hz to 1800 MHz 



PORTABLE 
SPECTRUM ANALYZERS 



EXCELLENT PERFORMANCE IN THE 
495/495P PORTABLE SPECTRUM ANALYZERS 




TYPICAL APPLICATIONS 

EMI/RFI 
ATE 

Two-Way Radio 
LAN 

Broadcasting 
CATV 

Carrier/Noise 
Spur Searches 
Spectral Monitoring 
EW 

Carrier On/Off Ratios 
Harmonic Distortion 
IF Amplifier Adjustments 
Frequency Counting 
Filter Ultimate Testing 
Carrier Level Monitoring 
Modulation Adjustments 
Baseband Measurements 
Cellular Radio 
Avionics 



BENEFITS 

• Optional MATE/CIIL Compatibility 
For Military System Integration 

• Plot Data Directly Without a 
Controller 

FEATURES 

• Covers 100 Hz to 1800 MHz with 
-131 dBm Sensitivity and ±1.0 dB 
Frequency Response 

• 10 Hz to 3 MHz Resolution 
Bandwidth 

• 10"»/day Marker and Center 
Frequency Accuracy 

• External Reference Input Provides 
Flexibility of Tying in with a System 
Clock 

• Built-in Signal Counter— Count at 
Any Point Marked or Between Any 
IWo Marked Points 



• Macro Programming Saves 
Frequently Used Measurement 
Programs in Nonvolatile Instrument 
Memory (495P) 

• Intelligent Markers with Signal 
Processing Functions 

• Push-Button Occupied Bandwidth 
and Noise Normalization Functions 

• Switch Selectable 50 n and 75 
Impedances (Option 07) For IF, 
CATV and Local Area Network 
Applications 

• Nonvolatile Memory For Up to Nine 
Waveforms and Nine Front Panel 
Settings 

• Direct Keypad Entry of Control 
Parameters 

• HELP Mode Explains Front Panel 
Controls and Signal Processing 
Functions at the Touch of a Button 
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TIZIZ 495/495P 
I CI r\ 100 Hz to 1800 MHz 



PORTABLE 
SPECTRUM ANALYZERS 



CHARACTERISTICS* 

The following characteristics apply after a 30 
minute warmup jjeriod unless otherwise noted. 

FREQUENCY RELATED 

Frequency Range— KKI IIz to 1800 MHz. 
Center and Marker Frequency Accuracy — 

±|20",. D - (FxREF) ^ 15 Hz) with Span Div 
£200 kHz (phase locked); ± [20"i. D + 
(FxREF) ' 15 kHz] with Span/Div >200 kHz 
(unlocked). 

Where: D = Span,/Div or Resolution BW, which- 
ever is greater. 

F = Center or Marker Frequency. 
REF = Reference Frequency Error. 
Reference Frequency Error (REF) — Internal 
standard: < 10"" per day. <10'' first six 
months, < 10'" per year thereafter Within 
2x10"' over temperature range of -15 to 
+ 55°C. 

Counter Readout Resolution — Selectable 
from 1 Hz to 100 MHz in decade steps. 
Signal Counter Accuracy— ± |(Fx REF) + 
(5 + N) Hz +1 LSD]. 

Where: F = Center or Marker Frequency. 

REF = Reference Frequency Error. 

N = Harmonic Mixing Number. 

LSD = Least Significant Digit 

Delta Counter Accuracy— ±[(AFx REF) + 

(10 + 2N) Hz*l LSD]. 

Where: AF = Delta Frequency. 

REF = Reference Frequency Error. 

N = Harmonic Mixing Number. 

LSD = Lpa.st Significant Digit. 

Residual FM — s 5 Hz peak-to-peak in 20 msec. 

Span Div <200 kHz (phase locked); s7 kHz 

peak-to-peak in 20 msec, Span/Div >200 kHz 

(unlocked). 

Resolution Filters— 3 MHz then 1 MHz to 10 
Hz in decade steps (6 dB bandwidth ±20% 
except 10 Hz); Shape factor(60:6 dB) <7.5:1; 
10 Hz Bandwidth, <1.50 Hz @ 60 dB down. 
Frequency Span/Division:0 Hz; 10 Hz to 100 
MHz (in a 1-2-5 sequence); 180 MHz MAX 
SPAN. 

Noise Sidebands: 



dBc/Hz 


Offset From Carrier 


- 80 


300 Hz 


- 90 


3 kHz 


-105 


30 kHz 


-115 


300 kHz 


-125 


3 MHz 



Frequency Response — ±1.0 dB (measured 
with 10 dB RF attenuation). 

AMPLITUDE RELATED 

Harmonic Distortion — < - 60 dBc for a - 30 
dBm CW signal with dB RF attenuation in 
MIN DISTORTION mode. 



E 
m 

$ 
5 



o 
z 

E 
I 




10 Hz 



100 Hz 



1 kHz 



10 kHz 



100 kHz 



1 MHz 10 MHz 




10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz 10 MHz 

Frequency Offset from Carrier @ 1 GHz 

▼ = Specified Noise Sideband Umits 



Sensitivity (Equivalent Input Noise) 



Sensitivity dBm 


Resolution BW 


- 131 


10 Hz 


-125 


100 Hz 


-115 


1 kHz 


-105 


10 kHz 


- 95 


100 kHz 


- 85 


1 MHz 


- 80 


3 MHz 



INPUT 

Maximum Safe Input (0 dB RF Attenua- 
tion) — 30 dBm (1 W) continuous, 75 W peak, 
1 (xsec puisewidth, 0.001 duty factor; V dc. 
OUTPUT 

1st LO— ^-6 dBm to + 15 dBm. 
2nd LO— - 10 dBm to +20 dBm. 

OPTION 07 (50/75 0) 

Provides 75 fi input and dBmV calibration in 
addition to the normal 50 (I input and dBm 
calibration. The 100 kHz resolution filter is 
replaced by 300 kHz to optimize the 
instrument for broadcast and CATV uses. 

Center Frequency Range— 1 to 1000 MHz. 



ORDERING INFORMATION 

495 Spectrum Analyzer. .$26,500 
Includes: 50 fl coax cable, N-to-N Conn, 6 ft 
(012-0114-00); 50 H coax cable, BNC-to-BNC 
Conn, 18 in. (012-(H)76-(X)); operator's manual 
(070-6888-00); N male-to-BNC female adaptor 
(103-0045-00); 4 A fast blow fuses 
(159-00 17-00); power cord (161-0104-00); CRT 
light filters (amber 378-0115-01, gray 
378-0115-01); CRT mesh filter (278-0227-01). 
495P Programmable Spectrum 
Analyzer. $29,950 
Includes: Same as 495 plus programmer's 
manual (070-6889-00). 

WARRANTY-PLUS SERVICE PLANS 
Option Ml — Available. 
(495) +$1,735 
(495P) -i-tl.810 
Option M2 — Available. 
(495) + $2,875 

(495P) +$.3,015 
Option M3 — Available. 
(495) +$3,470 
(495P) + $3,620 

See page 562 for description. 



Common Series Characteristics are listed on page 115. 
For complete option and accessory information refer to pages 100, 101, and 135. 
For more detailed specification information contact your local Sales Engineer (see pages 568-571) for a product-specific data sheet. 
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TEK 



2710 ECONOMY PORTABLE 

10 kHz to 1800 MHz SPECTRUM ANALYZER 



2710 SPECTRUM ANALYZER- 
MORE PERFORMANCE, MORE VALUE 
IN AN ECONOMY SPECTRUM ANALYZER 



TYPICAL APPLICATIONS 

• Cable Television 

• VTR/VCR Maintenance 

• Television and Audio Broadcasting 

• Broadband Local Area Networks 

• Education 

• Manufacturing Test 

• EMI/RFI 

• Land Mobile/Two-Way 
Communication 

• Avionics 

• Cellular Radio 

• Satellite Communications 

• Baseband Measurements 

• RF Design 

BENEFITS 

• High Confidence in Frequency 
Measurements 

• Easily See Weak Signals 

• Ease of Use Enhanced by 
Automated Calibration (Normaliza- 
tion), Dedicated Function Keys, 
Microprocessor Control, Pushbutton 
Measurements 

• Short Waiting Time Before Making 
Measurements 

• High Portability 

• Enhanced Measurement Comparisons 

• Measurement Convenience with Full 
Marker/Delta Marker Capability 

• See Modulation-Related Phenomena 
and Low Level Beats 

FEATURES 

• 10 kHz to 1800 MHz Frequency 
Range 

• 1x10"* or Optional 5x10"' Frequency 
Accuracy 

• 1 Hz Frequency Resolution at Wide 
Span/DIv Using Optional Internal 
Frequency Counter 

• Up to -127 dBm Sensitivity, or 
-139 dBm Sensitivity Using Built-in 
Preamp 

• 9.5 Kg (21 lb.) Weight, Compact Size 

• Fast Warmup, High Stability 

• Full Display Area Usable With 80 dB 
Display Dynamic Range 

• Four-Trace Digital f forage 

• Direct-Reading 50 and 75 Ohm 
Operation Modes 

• True Analog Display 

• Signal Identification and Qualitative 
Analysis with Aural and Optional 
Video Demod 




CHARACTERISTICS 

The following specifications and features 
apply after a 15-minute warmup period 
unless otherwise noted. 

FREQUENCY RELATED 

Frequency Range— 10 kHz to 1800 MHz. 
Center Frequency Accuracy — lxl0"'±5 kHz; 
Option 01: 5x10"' ±700 Hz. 
Frequency Counter Accuracy (Opt. 02)— 

1x10-5 ±10 Hz, 0-50°C; 3(10-8) Hz/year; 
Option 01: 5x10-' ±10 Hz, 0-50»C, at 2xlO-« 
± 10 Hz/year. 

Dot Marker Frequency Accuracy — OF 
Accuracy plus 3% of span. 
Frequency Counter Readout Resolution 
(Opt. 02)— 1 Hz. 

Typical Long-lterm Drift — 10 ppm/yr; Option 

01: 2 ppm/yr. 

Short-Tterm Drift — 20 kHz maximum drift be- 
tween correction cycles. Typical short-term 
drift between correction cycles is within 5 kHz. 
Option 01: s400 Hz maximum drift between 
correction cycles. 

Residual FM— ± 2 kHz p-p/20 /xsec; Option 01 : 
± 100 Hz p-p/20 ;isec at span/div < 20 kHz/div; 
+ 2 kHz p-p/20 usee at span/div >50 kHz/div. 
Resolution Bandwidth— ( - 6 dB) 5 MHz, .500 
kHz, 30 kHz, 3 kHz; Option 01: add 300 Hz. 
Resolution Bandwidth Shape Factor — 
s 6:1. 

Noise Sidebands— >- 70 dBc at 30 x ROW 

(Resolution Bandwidth). 

Video Filter— Approx. 1/100 (Auto) of RBW. 

Manual Selection: 3 Hz to 300 kHz in 1-3 

sequence. 



Freq. Span/Div Range— 180 MHz to 10 kHz; 

Option 01: add 1,2,5 kHz/div, Selected in 1,2,5 
sequence or 2 significant digits via menu. Max 
span, zero span keys. 

Span Accuracy — ±3% measured over the 
center eight divisions. 

AMPLITUDE RELATED 

Flatness— ±1.5 dB measured with 10 dB RF 

attenuation (preamp off). 

Vertical Display Modes— 10, 5, 1 dB/div, 

Linear. 

Measurement Range 129 (preamp on) to 

+ 20 dBm ; Option 01 : - 139 (preamp on) to -i- 20 
dBm. 

Display Dynamic Range — 80 dB max. 
Reference Level Range — LOG Mode: -70 to 
-^ 20 dBm ( - 23 to 67 dBmV). LINEAR Mode: 
8.8 ,iV/div to 280 mV/div. 
Reference Level Steps — LOG Mode: 1 dB or 
10 dB. LINEAR Mode: 1,2,5 sequence: 
10 ,iV/div to 280 mV/div. 

Mixer Input Level — Automatically controlled 
by instrument for on-screen signals. Level 
selectable between -20 to -50 dBm. 
Display Amplitude Accuracy— 10 dB/div: 
±1.0 dB/10 dB to max. cum. error of ±2 dB 
over 80 dB range. 5 dB/div: ±1.0 dB/ 
5 dB to max. cum. error of ±2.0 dB over 40 dB 
range. 1 dB/div: 1 dB max. error over 8 dB 
range. LINEAR Mode: ±5'>„ of full scale. 
RF Attenuation Range— 0-50 dB, 2 dB steps. 

Maximum Sensitivity 117 dBm at 3 kHz 

RBW. - 129 dBm at 3 kHz RBW w/preamp. Op- 
tion 01 : - 127 dBm at 300 Hz RBW, - 139 at 300 
Hz RBW w/preamp. 
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TZL/ 2710 
_r\ 10 kHz to 1800 MHz 



ECONOMY PORTABLE 
SPECTRUM ANALYZER 



SPURIOUS RESPONSE 
(with preamp off) 
Residual Spurious Response — < -100 (IBm 
refereiued to input of 1st mixer. 
3rd Order IM Distortion— < 70 dBt'. fn)ni any 
two on screen signals within any freiiuency 
si)an at -20 ilBm input level, 10 (IB atten. 
2nd Harmonic Distortion — & 66 dBc with 
+ 30 dBm input and dB attenuation. 

INPUT RELATED 

LO Emission— < - 70 dBm w ith dB KF 
attenuation. 

RF Input — T>pe N connector. 50n. 
VSWR with 10 dB or more RF attenua- 
tion — 1.5:1 max 

Maximum Safe Input — ±20 dBm (0.1 W) con- 
tinuous ppal< with dB RF attenuation: 100 
V dc (initially applied with full attenuation). 
1 dB Compression Point — a -15 dBm with 
dB RF attenuation. 

SWEEP RELATED 

Sweep Times — 1 tisei: to 2 sec div in 1,2,5 seq. 
(7 decade range): AUTO SWEEP mode; 
MANUAL SWEEP .select. 
Sweep Time Accuracy — ±10% over the 
center 8 divisions. 

Trigger — Free run, internal, external, line, TV 
field, TV line, single sweep, manual scan. 
Trigger Amplitude — Internal; One division or 
more of .signal. External: 1.0 V peak, minimum; 
DC coupled (15 Hz to 1 MHz). 

OTHER INPUTS/OUTPUTS 
External Trigger — BNC connector 10 kO im- 
pedance, DC coupled 0.1 fis minimum pulse 
width. 35 V max. 

External Video Input— DC coupled, 0-100 
kHz, 0-1.6 V (200 mV div) signal input for ver- 
tical deflection of CRT beam. 
Sweep Gate Out— TTL level signal that is HI 
while CRT beam sweeps. 
Chassis and Signal Ground. 
Sweep Output— * 1.3 to -1.3 V, negative 
going ramp, proportional to the horizontal 
sweep. Source impedance <50 0, load 
impedance > 10 kVl. 

Video Output — to +1.6 V of video signal, 
proportional to vertical display amplitude. V 
is top of screen. 1 kJ) impedance. 

ENVIRONMENTAL 

Temperature — Operating: to +.50° C (MIL- 
T-28800C). Nonoperating: -55 to +75° C. 
Humidity (Nonoperating) — Five cycles (120 
hours) per M1L-T-28800C. class 5. 
Vibration— Meets MIL-T-28800C Method 514 
Procedure X (modified). 
Shock (Operating and Nonoperating)— 
Three guillotine-type shocks of 30 g. one-half 
sine. 11 ms duration each direction along each 
m^or axis; total of 18 shocks. 
Radiated and Conducted Emissions — Meets 
FCC Part 15. sub-part .1, class A and VDE 0871, 
cla.s.s B. 

Radiated and Conducted Susceptibility- 
Meets Part 7 Mil-Std 461 B. 



GENERAL CHARACTERISTICS 

Power Requirements— 00 W .MA.X (1.2 A) at 
115 V. 60 Hz. Operates 48 to 440 Hz. 90 to 250 
V ac. Battery power option available 
(Option 06). 

Weight— 9.5 kg (<21 lb.) nominal for ba-sic 
configuration. 

Dimensions (H, W, D) with feet, handle and 
front panel cover — 137x361x445 mm 

(5.4x14.2x17.5 inches). 

OTHER CAPABILITIES 

Markers — Single marker/delta markers; next 
right, next left peaks; next lower, next higher 
peaks; (highe.st) peak find; marker to CF; select 
start stop frequencies; transpose A markers. 
Nonvolatile memory — (Opt. 11, No charge): 
Up to 24 displays and/or 8 front panel setups 
may tie saved. Lithium battery backup. 
Digital Storage Display— Selectable acquisi- 
tion modes of positive peak only, posi- 
tive negative peak. .SAVE A, B, C and active D 
trace; up to four traces on screen; MAX HOLD 
A, B; MIN HOLD A. B or C; B. C minus A; 
WATERFALL display mode; ensemble averag- 
ing; (min. max. mean, min'max); digital storage 
off provides analog display. 
Ensemble Averaging — Provides weighted 
averaging of display resulting in reduction of 
random noise and impulse signals without 
sweep speed change.s. 

Direct Entry of Control Parameters — 

Frequency, span/div, reference level, 
RBW. video filter, vert, scale, sweep rate. 
Measurement Modes — Noi.se, Carrier-to- 
Noise. Bandwidth (User definable "dBdown" 
points). 

Internal Freq. Counter (signal counter) — 

Option 02. 

Internal Preamplifier — Preamp may be 
switched in out of circuit (degrades flatness 
below 10 MHz and above 500 MHz, provides 
approx. 12 dB sensitivity improvement) with 
signal input <10 dBm with zero RF 
attenuation. 

Alternate Reference Level Units — dBm, 
dBmV. dBV. dB/jV. dBfiW. 
User-definable Power-on Status — Instru- 
ment powers up to user-definable state or sup- 
plied default settings. 

Constant Rate Tuning — Same on-screen tun- 
ing sensitivity regardless of span/div selection. 
Center Measure — Signal nearest CF (from any 
screen location) is centered with frequency and 
peak amphtude automatically read out (not a 
marker mode). The centered signal will be 
counted if the Option 02 Frequency Counter 
is installed. 

Signal Track — Drifting signal is kept at display 
center with correct frequency and peak 
amplitude displayed. 

Graticule Illumination — Contrast enhance- 
ment for CRT photography. 
Centronics Interface — Option 09. Will sup- 
port Epson FX Series Printers and compatibles 
and T^-k HClOO Printer/Plotter. 
Rackmount Option — Option .30. Converts unit 
to a rack mounted installation. Five-inch rack 
height. 19-inch rack width. 



Portable-to-Rack Adapter — Option 34. Pro- 
vides rackmounting of instrument in standard 
enclosure with handle. Offers immediate in 
strument portability when needed. Seven-inch 
rack height, 19-inch rack width. 
AM/FM Detectors — Built-in amplifier, speaker 
and headphone jack for aural demodulation. 
Video Monitor Mode— Option 10. Allows 
direct viewing of television picture on analyzer 
screen. Functions in NTSC, PAL and SECAM 
systems. Includes selectable horizontal line 
trigger. 



ORDERING INFORMATION 

2710 Spectrum Analyzer $8,250 
Includes: Power cord (U.S. 115 V/60 Hz) 
(161-0104-00); operator's manual (070-6022-(X)); 
front cover (20()-2520-(K)); and 75/50 min-loss 
pad (131-4199-00). 

OPTIONS 
Option 01—300 Hz resolution 
bandwidth phaselock stabiliza- 
tiorv'5 X 10"' frequency accuracy. + $ 1 , 100 
Option 02 — Internal frequency 
counter with selectable 1 
kHz/I Hz readout resolution. + $600 

Option 06 — Battery operation. -t- $2,720 
Option 09 — Centronics interface. + $300 
Option 10 — Video monitor mode. -f $450 
Option 11 — Nonvolatile storage. NC 
Option 15— Tbk 1405 TV Side- 
band Analyzer Interface. + $200 
Option 30 — Rackmount for 
19-inch rack width, 5 in. 
height. +$150 
Option 33— Tiavel Line Package. -i- $95 
Includes: Accessory pouch; carrying strap; 
smoke-gray CRT filter; vinyl rain cover. 
Option 34— Portable to Rack- 
mount adaptor for 19-inch rack 
width, 7 inch height. ■hS425 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, .50 Hz. 

WARRANTY-PUUS SERVICE PLANS 
Option Ml— Available. +$710 
Option M2— Available. +$1,190 
Option M3— Available. +$1,430 
See page 562 for description. 

OPTIONAL ACCESSORIES 
Front Panel Cover — 

Order 200-2520-00. $s 
Accessory Pouch — Mounts on 

top. Order 016-0677-02. $4S 
Viewing Hoods — 

(Collapsible) Order 016-0592-00. $16 
(Binocular) Order 016-0566-00. $21 
(Polarized) Order 016-0180-00. $60 
Carrying Strap— Order 346-0199-00. $17.50 
Shipping Case— Order 016-0792-01. $225 
Smoke Gray CRT Filter- 
Order 337-2775-02. $2.35 
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7L5 7000 SERIES PLUG-IN 

20 Hz to 5 MHz SPECTRUM ANALYZER 




7L5 Option 25 Spectrum Analyzer with L3 (50 fi, 600 [J, 1 Mil) plug-in module in a 7603 Op- 
tion 06 mairrframe with irUenuii spectnim analyzer graticule. TlieLS-l module (shown at upper 
right) is switch selectable to 75 n, 600 U or 1 Mil. 



7L5 

• Synthesizer Tuning 

• Digital Storage and Averaging 

• Three-Knob Operation 

• Preset Reference Level and Dot Fre- 
quency for Extra Input Protection 

• Swept Measurements (Option 25 
Tracking Generator) 

• Selectable Input Impedance; 
Calibration in dBm, dBV, or 
Volts/Dlvislon 

• Semiautomatic Measurements With 
the Tek 7854 

The Tfektronix 7L5 is a high performance, 
high value spectrum analyzer providing 
easy-to-use low frequency measurement 
capability. The 7L5 can cover 20 Hz to 5 
MHz in one display. Resolution bandwidth 
can be varied from 10 Hz to 30 kllz, with 
residual FM of no more than 1 Hz peak- 
to-peak. 

Digital storage proves particularly useful 
in the 7L5. With digital averaging and 



peak detection, you can accurately 
measure low level signals, such as inter- 
modulation distortion products, in the 
presence of noise. With Max Hold, you 
can capture short duration signals and 
random transient phenomena that would 
otherwise be lost. 

The 7L5 combines high performance with 
easy-to-use three-knob operation— 

1) Set frequency span 

2) Set center frequency 

3) Set reference level. . .and measure! 

Sweep speed and resolution bandwidth 
are set automatically. 

Digital tuning and synthesizer stability let 
you set center frequency with six-digit 
accuracy immediately upon turn-on. 
Reference level can be set in 1 dB and 
10 dB steps, eliminating the need to in- 
terpolate amplitude levels. And for 
measuring wide relative amplitude dif- 
ferences, the 7L5 offers 80 dB spurious- 
free display dynamic range. 




The 7L5 makes accurate baseband com- 
munications measurements such as noise, 
spurious response, distortion, and tran- 
sient interference, all with the certainty 
of 10 Hz resolution. The 7L5 Option 25 
provides swept frequency measurements 
from 20 Hz to 5 MHz. The tracking 
generator is built into a "three- wide" 7L5 
plug-in analyzer. 

This highly capable audio/baseband 
analyzer finds a place in many areas of 
use, including baseband evaluation of FM 
broadcast and television stereo signals, 
measurement of communications system 
basebands, power line distortion, 
EMC/RFI, and computer systems. 

Make semiautomatic measurements by 
using the Ttek 7854 Digitizing Mainframe. 
This programmable unit's calculation and 
marker capabilities can greatly enhance 
your productivity using the 7L5 Spectrum 
Analyzer. Specify 7L5 Option 12 for 
proper 7854 interface. Get full details 
from your Tek Sales Engineer or ask for 
Application Note 26W-5653. 



CHARACTERISTICS 

The following characteristics and features 
apply to the 7L5 Spectrum Analyzer after a 
warm-up period of ten ininutes. 

FREQUENCY RELATED 

Center Frequency Range — hiput Frequency 
Range: 20 Hz through 5.0 MHz. Dot Frequen- 
cy Range: Hz through 4999.75 kHz tuned in 
10 kHz or 2.50 Hz steps. Accuracy at to 50 °C: 
±(20 Hz + Ur-' of dot frequency). 20 to 30°C: 
±(5 Hz +2x10''' of dot frequency). 
Frequency Span/Division Range — 50 Hz/div 
to 500 kHz/div (maximum) in a 1-2-5 sequence. 
Accuracy: Within 5".,, Linearity: Within 5% 
over the center eight divisions. Zero Span: Pro- 
vides fixed frequency operation for time do- 
main display. 

Resolution Bandwidth (6 dB)— 10 Hz to 

30 kHz in eight .steps. Coupled position elec- 
tronically couples re.solution to span/division 
selection so that both are controlled by the 
same knob. Accuracy; Within 20% of resolu- 
tion selected (30 Hz to 30 kHz). 10 Hz is 100 Hz 
+ 20 Hz 70 dB down. 

Resolution Shape Factor (60/6 dB)— 10:1 or 
better for 10 Hz to 1 kHz and 5:1 or better for 
3 kHz to 30 kHz. 
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7L5 7000 SERIES PLUG-IN 

20 Hz to 5 MHz SPECTRUM ANALYZER 



Signal I^evel Change Between Any Two 
Bandwidths— :)() kHz to UK) Hz: s 0.5 dB. 

30 kHz to 10 Hz: <, 2.0 dB. 
Residual FM — < 1 Hz (p-p) for frequency span 
of 50 Hz div to 2 kHz/div. < 40 Hz (p-p) for fre- 
quency span of 5 kHz'div to 500 kHz/div. 
Stability— < 5 Hz hour. 

AMPLITUDE RELATED 

Display Modes — I><)g 10 dB Division: Provides 
80 dB display dynamic range. Accuracy is 
within 0.08 dBdB to 2 dB maximum over 
80 dB display dynamic range. Log 2 dB'Divi- 
sion: Provides 16 dB display dynamic range. Ac- 
curacy is within 0.15 dB dB to 1 dB maximum 
over 16 dB display dynamic range. 
LIN: 20 nV/div to 200 mV div in a 1-2-5 
sequence. Accuracy is within 5%. 
Reference Level— + 21 to -128 dBm (50 or 
75 n input impedance), +10 to -139 dBm 
(600 n input impedance), +8 to -141 dBV 
(1 Mn input impedance). Calibrated in 1 and 
10 dB steps 

Display Flatness — 0.7 dB maximum from 
20 Hz to 5 MHz (add 0.5".. quantization 
error in digital storage). 
Sensitivity — Equivalent input noise for each 
resolution bandwidth setting is measured in 
video average mode with 10 s/div sweep rate 
and input buffer control off. Sensitivity is 
degraded an additional 8 dB when the input 
buffer is on. 



Resolution Averaged Nolw Level 
Bandwidth dBm 50 (l dBV 75 



10 Hz 


-135 dBm 


-140.5 dBV 


30 Hz 


-133 dBm 


-138.5 dBV 


100 Hz 


- 130 dBm 


-135.5 dBV 


300 Hz 


-125 dBm 


-130.5 dBV 


1 kHz 


-120 dBm 


-125.5 dBV 


3 kHz 


-115 dBm 


-120.5 dBV 


10 kHz 


- 110 dBm 


-115,5 dBV 


30 kHz 


-105 dBm 


-110.5 dBV 



SPURIOUS RESPONSES 

Residual— < - 143 dBV (noncalibrator related, 
referenced to the input). 
Intermodulation Products — Within any fre- 
quency span for two on-screen signals of any 
input level, third order down 75 dB or more 
and second order down 72 dB or more; of any 
input level up to -53 dBV or of any input level 
with input buffer on, .second and third order 
down 80 dB or more. 

GENERAL CHARACTERISTICS 

Sweep — Triggered, manual, auto. 

Sweep Time — 10 s/div to 0.1 ms/div in a 1-2-5 

sequence. 

Accuracy — Within 5% of selected time/ 
division 

Triggering — Sources are free run, internal and 
line. Modes are normal, manual sweep and 
single sweep. 

Sensitivity — >1.5 div of internal signal for 
both normal and single sweep modes over the 
approximate frequency range of 30 Hz to 
.500 kHz. 

Shipping Weight— 7.6 kg (17 lb). 



INPUT SIGNALS 
Maximum Input Power Level — 1 Mn/28 pF: 
15 V (p-p) for ac or pulse signals with rise times 
of 2 V//1S or faster (pulses or ac beyond this 
specification may open an input fuse). 40 V (dc 
plus peak ac) for signals with rise times slow- 
er than 2 V//iS. 

600 n (Internally Tferminated): 12 V dc or RMS 
(*24 dBm). son (Internally Terminated): 3.5 
V dc or RMS ( + 24 dBm). 
Input Impedance — Switch selectable 1 MO in 
parallel with 28 pF, 500 (7.50 for L3 Option 01) 
termination, or 600 termination. 

OUTPUT SIGNAL 

Calibrator — (Cal Out) 500 kHz .squarewave 
within ±0.15 dB of -40 dBV into the plug-in 
impedance. 

Video Out— 50 mV/div ±5% (about the CRT 
center) with source impedance of 1 kO. 
Horizontal Out — V dc to about - 6 V dc saw- 
tooth with a source impedance of 5 kO. 

ion 25 Decking Generator 

The 7L5 with Option 25 Tracking Gener- 
ator provides selectable 50 tl, 75 fi, or 
600 n impedance source that has a cali- 
brated output level for swept frequency 
tests from 20 Hz to 5.0 MHz. The output 
frequency can be ac^usted so it tracks 
within 10 Hz of the spectrum analyzer 
frequency. The frequency span and rates 
are controlled with the spectrum 
analyzer. The output level is controlled 
from the tracking generator. Output level 
is caUbrated and controlled in 10 dB and 
1 dB steps over a 63 dB range. An Aux 
Output may be used to drive a frequency 
counter. The 7L5 with Option 25 is a 
threewide unit for the 7000 Series 
mainframes. 

CHARACTERISTICS 

Frequency— Range 20 Hz to 5.0 MHz. 
Output Impedance— 50 0, 75 0, or 600 se- 
lected by a front panel switch. 
Amplitude — The output level is calibrated in 
dBm or dBV and selectable in 10 or 1 dB steps. 
A vernier provides continuous variation be- 
tween calibrated steps. 
Range— 50 0: to -63 dBm. 75 0: -6 to 
-69 dBm. 600 0: -17 to -80 dBm. 
Accuracy (Maximum Output Calibrated at 
500 kHz)— ,50 0: dBm ±0.25 dB. 75 0: -6 
dBm +0.4, -0.2 dB. 600 0: -17 dBm +0.5, 
-0.1 dB. 

Attenuator— Range: to 63 dB in 10 dB or 
1 dB steps. Accuracy: Within 0.2 dB/dB to a 
maximum of 0.25 dB/10 dB absolute. 
Flatness— 50 and 750: Within 0.5 dB p p. 
600 0: Within 1.0 dB p-p Tbtal System Flatness 
(7L5 with L3 Plug-In Module and Option 25) 
50 and 750: Within 1.0 dB p-p 600 0: Within 
1.25 dB p-p 

Dynamic Range (7L5 With Option 25)— 

>110 dB. 



Residual FM (p-p)— (7L5 with Option 25). 
Spans to 2 kHz/Div: 2 Hz. Spans 5 kHz/Div or 
Greater: 40 Hz. 

Stability— 25 Hz/5 minutes after ten minute 
warmup decreasing to 25 Hz/hour maximum 
after one hour 

Spurious Suppression, 20 Hz to 5.0 MHz 
(Harmonic and Nonharmonic) — 40 dB or 

more with respect to the carrier. 
Auxiliary Output— > 200 mV RMS into 500. 

BALANCED INPUT TRANSFORMER 
Frequency Range — 50 kHz to 3 MHz, usable 
from 10 kHz to 20 MHz. 
Flatness — 0.25 dB p-p maximum (50 kHz to 
3 MHz) including nominal 0.1 dB insertion los,s. 
Common-Mode Rejection — 25 dB minimum 
(50 kHz to 3 MHz). 

Output Termination — Switchable between 
124 0, 135 0, and none for bridging or exter- 
nal termination. 

Connectors— W ECO (0.37 in with 0.090 
center) on 0.625 inch spacing for balanced in- 
put. BNC for single-ended output. 



ORDERING INFORMATION 

7L5 Spectrum Analyzer, 20 Hz to 5 

MHz (Requires L3 Plug-In Module). $12,500 

Includes: Spectrum analyzer graticule 

(.337-1159-00); (7000 Series), and (337-1439-01); 

(7603), Ught blue filter (378-0684-00); operator 

manual (070-1734-01); service manual 

(070-2184-01). 

OPTIONS 
Option 11— L3 Module with 
Option 01 +$1,775 
Option 12—7854 Oscilloscope 
capability. +$165 
Option 20— L3 Plug-In Module 
without Option 01. + $1,775 

Option 25— Tracking Generator. +$1,765 

L3 Plug-In Unit to 7L5— 50 0, 
600 0, 1 M 0. +$1,775 
Option 01—75 0. 600 0, 1 M 0. NC 
Includes: Instruction manual 070-2154-02 

CONVERSION KIT 
Tracking Generator — lb add to 
exi.sting 7L5. Order 040-0810-04 $2,345 

RECOMMENDED MAINFRAMES 
7603" Oscilloscope, 100 MHz. $3,995 
R7603*' Rackmount Oscilloscope, 
100 MHz. $4,910 
7864 Waveform Processing Oscillo- 
scope, 400 MHz. $15,275 

* ' Suggested oscilloscope. 

OPTIONS (7603/R7603) 
Option 06 — Internal Spectrum 
Analyzer Graticule. +$50 
Option 08 — Protective Front Cover 
(7603 only). +$115 
Option 77— GM (P7) Phosphor and 
Internal Spectrum Analyzer 
Graticule. +$100 

OPTIONAL ACCESSORIES 
75 to 50 Minimum Loss Attenu- 
ator — AC coupled. Order 
011-0112-00. $60 
P6105A— lOX, 2 m Probe. $93 
Balanced Input Transformer — 
Order 013-0182-00. $385 



Opt 
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TekSPANS® 



MEASUREMENTS 


FILTER TESTS 


SIGNAL SEARCH 


Harmonic Distortion 


Band-pass Filter 


Fast Search 


Amplitude Modulation 


Low-pass Filter 


Precise Search 


Signal-to-Noise 


High-pass Filter 


Spur Search 


Frequency Response 




Automatic Identify 


Cursors 






WAVEFORM OPERATIONS 


UTILITIES 




Acquire AVIEW Waveform 


Talk/Listen (Command) 




Acquire BVIEW Waveform 


Sensitivity Test 




Send to Instrument 


Resolution Filter Test 




Store on Disk 


Calibration Assistance 




Load from Disk 


Select Instrument 




Grapfi Waveform 


Select Disk 




Overlay Waveform 






Redraw Waveform 






Normalize Waveform 







The GRASP main menu lists all submenus and their routines 



GRASP® (General RF 

Applications Software Package) 

• Value Packed Software— Performs 
Automated Spectrum Analysis on 
Choice of Popular Controllers 

• Applications Routines Are Selected 
Through Easy, Menu-Driven Operation 

• Supports IBM PC XT/AT and 
Compatible Computers (Option 01/1A) 

• Supports HP Series 200 Controllers 
(Option 02/2A) 

• Supports Tek 4041 Controller and 
Multiple-Site/Remote-Site Monitoring 
of RF Equipment (Option 03) 

"Ibk's GRASP (General RF AppUcations 
Software Package) is the first in a family 
of spectrum analyzer software packages 
called TfekSPANS. GRASP is designed to 
capitalize on the power of Tfek's program- 
mable spectrum analyzers and a choice of 
controllers such as Tfek's 4041, IBM PCs or 
compatibles, and HP 200 Series. 

This highly versatile .software package of- 
fere many applications/utility routines that 
are selected through easy, menu-driven 
operation. Even a nontechnical operator 
has immediate access to operations such as 
swept-frequency measurements, waveform 
storage and recall, and performing signal 
analysis, including measurements of har- 
monic distortion and signal-to-noLse ratio. 

FYom GRASP'S main menu, a user .selects 
among any of the submenus for Measure- 
ments, Filter Tfests, Signal Search routines. 
Waveform Operatioas, and Utilities. Selec- 
tions are made by pressing the appropriate 
function key shown on-screen. 



Prompts giude the user through each 
measurement task. Fbr example, users can 
utilize a Cursors routine which displays the 
instrument CRT on their terminal screen. 
It calculates find displays both the absolute 
amplitude and frequency of one or two 
marked signals, plus the relative (delta) 
amplitude and frequency difference be- 
tween the two markers. 

A powerful feature of GRASP (Option 03) 
Is the ability to monitor one or more remote 
sites via phone lines and modems. The user 
can exercise complete control over the 
spectrum analyzer at the remote site, and 
can graph the acquired waveform at the 
base-site terminal. The u.ser can also 
specify a frequency and amplitude win- 
dow, providing for an automatic telephone 
call back to the base site when the signal 
drops out of tolerance. 

Complete source code is provided, thereby 
simplifying the task of integrating user- 
written routines into GRASP. 

ORDERING INFORMATION 

S26RF0O GRASP. $875 
Includes: Software, licease agreement, and users 
manual. 

OPTIONS 

Option 01— IBM PC AT high density 

disk. NO 

Option lA— IBM PC double density 

disk. NC 

Option 02— HP 200 Series 5%" 

double density disk. NC 

Option 2A— HP 200 Series " micro 

disk. NC 

Option 03— Ttk 4041 DC-lOO Tkpe. NC 

Option 10— GPIB interface for PC. -i- $495 
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Sample graph from radiated emissions test. 

EMI Software 

• Cost-Effective Approach to 
Automated EMI Testing 

• Runs on IBM or Compatible PC 

• Easy, Menu-Driven Operation 

• Prequalification Testing for FCCA/DE, 
MIL-STD-461B/462 CE03 and RE02. 
Test Categories include: FCCA/DE 
Electric Field Radiated , VDE 
Magnetic Field Radiated, FCC/VDE 
Conducted, VDE Absorbing Clamp, 
RE02 Radiated (MIL-STD-461B/462), 
CE03 Conducted (MIL-STD-461B/462) 

Tfek's EMI Prequalification Software pro- 
vides a low-cost, time-saving approach to 
EMI conducted and radiated emissions 
testing. It is particularly useful to design 
engineers who require a compact system 
for measuring and dociunenting EMI levels 
during the various design stages. 

When used with a Tfek programmable spec- 
trum analyzer and an IBM or compatible 
PC (equipped with a National Instnoments 
PC2A IEEE-488 interface card), this soft- 
ware enables a cost-effective approach for 
integrated EMI testing. This highly versatile 
.software package includes test routines for 
FCC Part 15J (A & B), VDE 0871 (A & B), 
and MIL-STD- 461B/462 RE02 and CE03. 
Routines are accessed through easy, menu- 
driven operation. For each class of test, 
routines are provided for acquiring data, 
graphing results (semilog plot with selected 
limits superimposed) and creatirvg printouts 
of frequencies approaching or exceeding 
limits. Capability is also included for up- 
dating and displaying antenna factors. 

ORDERING INFORMATION 

S26EM00 EMI Prequalification 
Software. $1,475 
Includes: Software on DS/DD diskettes, license 
agreement, and user's manual. 
Option 09— Source code. +$1,000 
Option 10— GPIB interface for PC. + $495 
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MONITOR 


WAVEFORM OPERATIONS 


UTILITIES 


Enter Parameters 


Acquire AView Waveform 


Talk/listen (Command) 


Take a Measuremerit 


Acquire BView Waveform 


Sensitivity Test 


Rpr>r)rt Frrnr<5 


Send to Instrument 


Resolution Fitters Test 


Hang-Up/Monitor 


Store on Disk 


Calibration Assistance 


Immediate Call Back 


Lxiad from Disk 


Select Instrument 


Show Parameters 


Graph Waveform 


Select Disk 




Squire Ivlode: Norm 


User Program 


MEASUREMENTS 


SIGNAL SEARCH 




Harmonic Distortion 


Fast Search 




Amplitude Modulation 


Precise Search 




Signal-to-Noise 


Spur Search 





RSM prmrides a tnriety rmUines far signal monUnriiu) and interactive testing. 



(Remote Site Monitoring) 

I Software for tiie PC 
• Control Tektronix Instrumentation 
from Anywhere in the World 

• Monitor RF Signals at One or More 
Remote Installations 

)| • Immediate Call-back Warning of 
Failure Conditions 

• Applications Routines Are Selected 
Through Pop-up Menu Structure. 

RSM (Remote Site Monitoring) software, 
part of the TfekSPANS family of spectrum 
analysis software, simplifies the control and 
data analysis of instruments at remote sites 
or in hostile environments. RSM mei;ges the 
power and precision of Tfek's Sp)ectrum 
Analyzers with the economy of PC-based 
controllers to provide cost effective, 
remote-site monitoring and control. 

RSM provides the ability to connect, via 
telephone, a pair of PCs. The remote-site 
PC is connected to the remote Tfek 490P or 
2750P Series Sjiectrum Analyzer, and 
perhaps to other Tfek programmable in- 
struments, via the IEEE 488 interface. This 
remote PC includes either the Tfek GURU 
interface or the National Instruments PC2 
or PC2A card. 

The host-site PC is located at a convenient 
location such as an office or lab. At the host 
.site the aser has complete control over the 
operations of the remote-site PC, smd all 
screen displays seen are identical to those 
currently appearing at the remote site, in- 
cluding full color 

From RSM's main menu, a user selects any 
of the submenus for Monitor, Waveform 
Operations, Utilities, Measurements, and 
Signal Search. Each of these submenus and 
the included routines are accessed through 
a pop-up menu structure. 



The Monitor menu contains several 
routines that control the opieration of the 
Independent Automated Signal Monitoring 
mode. RSM continually checks the RF in- 
put signals to the remote spiectrum 
analyzer and compares them to a user- 
defined frequency/amplitude tolerance 
window. The user can define all monitor- 
ing parameters, verify pass/fail conditions 
of the current setup, initiate monitoring, 
and report all current and logged errors. 

The Monitor menu includes a Hang- 
Up/Monitor routine which terminates any 
existing phone connection between the 
host and remote sites and initiates the 
signal monitoring routine as specified. If 
the signal drofs out of the previously defin- 
ed amplitude/frequency window, an 
automatic telephone call is placed to the 



host site to warn the operator to the error 
condition. A Local Error Logging routine 
is also provided which logs all errors at the 
remote site for later analysis. 

The Waveform Operations menu provides 
several routines such as acquiring and 
graphing one or more signals, storing and 
loading waveforms to disk, and sending 
waveforms back to the analyzer for display. 

The Utilities menu includes a Tklk/Listen 
routine that sends commands and queries 
to the spectrum analyzer or other Tfek in- 
struments at the remote site. This menu 
also allows inclusion of a user-written pro- 
gram to perform tasks such as automated 
signal surveillance of a set of communica- 
tion channels. 

The Measurements and Signal Search 
menus provide a variety of routines for per- 
forming tasks such as measuring harmonic 
distortion and amplitude modulation, as 
well as performing a precise signal search 
over a specified frequency range. 

For maximum flexibility, the RSM system 
is offered in two packages: a host-site 
module and a remote-site module. At least 
one of each module is required to comprise 
a working remote monitoring system. Both 
modules are provided with source code. 

ORDERING INFORMATION 

S26RM00 RSM Host-Site module. $300 
S26RM01 RSM Remote-Site module. $750 
Includes: Software on D&DD diskettes, license 
agreement, and users manual. 
Option 10— GPm interface for PC. -t- $495 



Remote Station 
Signal Source 



Remote Site 



RS-232 



Modem 




490P Series IBM PC/AT 

Spectrum Analyzer or compatible 



Operator/Host Site 

RS-232 . . Phone line 



Phone 
line 



IBM PC/AT 
or compatible 



Modem 



I 
I 
I 



Equipment setup for remote site signal monitoring. 
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AUTOMATE YOUR MEASUREMENTS WITH 
TEK SPECTRUM ANALYZER SYSTEMS 





* * * t 
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Tektronix Spectrum Analyzer Packages 
are configured around the Tbk PEP 301 
Controllers or Compaq personal com- 
puters and Tektronix' laboratory quality 
programmable spectrum analyzers. 
Coupling the PC to the analyzer via the 
IEEE-488 bus enables the user to take ad- 
vantage of the PC's capability, as well as 
the power and versatility of Tfektronix 
Spectrum Analyzers. A highly versatile 
General RF Applications Software 
Package (GRASP®) offers many different 
applications and utility routines which 
are selected through easy, menu driven 
operation. 

Tektronix Spectrum Analyzer Packages 
are turnkey systems that get your ap- 



plication running with a minimum of ef- 
fort. Each system is fully configured and 
inspected prior to shipment. 

High Performance Spectrum Analyzers 

• 10 kHz to 21 GHz in Coax and to 325 GHz 
Using Tektronix Waveguide Mixers 

• Built in Frequency Counter With High Ac- 
curacy and Resolution 

• Fast, "Smart" Markers for Faster, More 
Accurate Measurements 

• Nonvolatile Memory to Save Front- Panel 
Settings and CRT Displays 

• Fully Programmable Over the IEEE-488 
bus 

• Available in Both Benchtop and Portable 
Configurations With No Performance 
Compromise 



Value Packed Tektronix Software 

• Menu Driven Operation for Easy Access 
to Test Routines 

• Exclusive Swept Frequency Response 
Measurements 

• A Wide Variety of Measurement and Utili- 
ty Routines 

• Color Annotated Displays 

• Store/Recall Waveforms and Test Results 
to Disk 

GRASP Software 

Measurements 

• Harmonic Distortion 

• Amplitude Modulation 

• Signal to Noise 

• Frequency Response 

• Cursors 
Filter Tests 

• Band-pass, Low-pass, High-pass 
Signal Search 

• Fast Search 

• Precise Search 

• Spurious Search 

• Automatic Identify 
Waveform Operation 

• Data Storage and Retrieval 

• Waveform Graphing 

• Normalize Waveform 
Utilities 

• Talk/Listen 

• Sensitivity Test 

• Resolution Filter Test 

• Calibration Assistance 

• Select Instrument 

• Select Disk 
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COMPAQ PC/SPECTRUM 
ANALYZER SYSTEMS 

A choice of portable or desktop Compaq 
PCs is available. 

• Portable II with the powerful 80286 
processor and designed-in flexibility is 
the standard in portable personal 
computing. 

• Deskpro Model 2 offers large storage 
capacity, fast, convenient access to 
large amounts of information, and ex- 
pansion capability. 

• Deskpro 286 eryoys the processing 
power of the 80286 microprocessor. 
Two models are offered with a choice 
of storage media. 

Option 23 is intended for the user who 
already has a PC-compatible computer 
Options 24 through 28 are turnkey 
systems designed for R&D, manufactur- 
ing test, and general RF automated 
testing. Option 29 adds a graphics- 
compatible printer to each of these 
systems. 

Each of the computer options are con- 
figured and checked out prior to ship- 
ment. Thus, the customer receives a turn- 
key system and should encounter 
minimal effort in configuring and running 
the system. 

ORDERING INFORMATION 

When ordering, use the model number and 
desired options of the programmable spectrum 
analyzer plus one of the following package 
options. 

Option 23— GRASP, PC2A*', GPIB 
cable. +$1,750 
Option 24— GRASP, PC2A*', GPIB 
cable. Compaq Portable 11, Model 2, 
includes: 80286 Processor, 256K 
RAM, two 360K Drives, Built-in 
Monitor, Serial/Parallel Interface. + $4,800 
Option 25— GRASP PC2A", GPIB 
cable, Compaq Deskpro, Model 2, in- 
cludes: 8086 Processor, 256K RAM, 
two 360K Drives, Enhanced Color 
Display, Serial/Parallel Interface. -i- $4,900 
Option 26— GRASP PC2A", GPIB 
cable, Compaq Deskpro 286, Model 
1, includes: 80286 Processor, 256K 
RAM, 1.2M/,360K Drives, Enhanced 
Color Display, Serial/Parallel 
Interface. + $6,400 

Option 28— GRASP PC2A*', GPIB 
cable, Compaq Deskpro 286, Model 
20, includes: 80286 Processor, 640K 
RAM, 1.2M/.360K Drives, 20M Hard 
Drive, Enhanced Color Display, 
Serial Parallel Interface. + $8,400 

Option 29— Epson FX-86E printer 
and parallel interface cable. + $550 

National Instruments PC2A (GPIB) Inter- 
face Card. 

Note: Options 24-29 and 32-34 may have 
limited distribution due to export controls. See 
your local Sales Engineer for more 
information. 



PEP 301/SPECTRUM 
ANALYZER SYSTEMS 

Tektronix Programmable Spectrum 
Analyzers are now available with the 
Tbktronix PEP 301 Systems Controller 
and TfekSPANS software. The PEP 301 is 
a high performance, MS-DOS compatible 
computer based on the Intel 80386 
80387. 

The PEP 301 provided with these systems 
is configured the same as a standard PEP 
301, except that a second floppy disk 
drive (360 Kb) has been added. Also, in 
lieu of the normal on-site installation pro- 
vided by the Instrument Group, each of 
the computer options is configured and 
checked out prior to shipment. The 
customer thus receives a turnkey system 
and should encounter minimal effort in 
connecting and running the system. 

The PEP 301 is compatible with the IBM 
PC/AT, but typically runs programs three 
to four times faster The controller in- 
cludes the following standard features: 

• 16 MHz Intel 80386 32-bit 
microprocessor 

• Intel 80387 math coprocessor. 

• 1 Mb zero- wait state RAM on-board, 
expandable to 16 Mb. 

• 40 Mb hard disk drive (28 ms access 
time). 

• Real-time clock/calendar. 

• 5.25 in. 1.2 Mb floppy disk drive. 

• 5.25 in. 360 Kb floppy disk drive. 

• MS-DOS, GW-BASIC and GURU II 
software. 

• GURU II + hardware package (GPIB in- 
terface and cable). 

• High resolution graphics card; CGA, 
EGA, 640x480, 800x600 modes. 

• 14 in. high resolution, multi-sync color 
display monitor 

• 101 key, detachable keyboard with 10 ft 
coil cable. 

• 2 asynchronous RS-232 serial ports. 

• 1 Centronics-compatible parallel port. 



ORDERING INFORMATION 

Option 32— PEP 301 Controller +$8,120 

Option 33— PEP 301 Controller 

with GRASP software (S26RF()0 

Opt. lA). + $8,995 

Option 34— PEP 301 Controller 

with EMI software (S26EM00). + $9,595 



Ttktronix can also provide Ttchnical Assistance 
Services for users requiring custom program- 
ming or applications assistance. Contact your 
Tfektronix Sales Engineer for details. 




UCIOO I'lolirr 

HC100 Color Plotter 

• GPIB and Centronics Interfaces are 
Both Standard 

• Can Be Used as a General Purpose 
Plotter By Using HPGL Command 
Set 

• Four Color Pens In Three Styles 

• Replaceable Pen Cartridge 

• Compact Size 

• Handles A4 and US Letter Size 

CHARACTERISTICS 

Effective Drawing Size — 267 mm (X-axis) 

xl92 mm (Y-axis). 

Maximum Drawing Speed — 230 mm/s (along 
pen axis). 

Maximum Resolution — 0.1 mm. 
Pen Response Speed — 1.5 times/s. 
Number of Pens — 4 (changed automatically). 
Pen Types — Fiber pens: aqueous ink or oil- 
based ink. Ball-point pens: aqueous ink. 
Pen Colors — Set of black, blue, red, and green. 
Paper Sizes— ISO A4: 297x210 mm. B5: 
257x182 mm. US letter size: 279x216 mm. 
Paper Types— Ordinar>' paper: OHJ film. 
Pen Movement Precision — Single Pen: 0.3 
mm. Different Pens: 0.5 mm. 
I^n Change Precision— Within 0,3 mm. 

FUNCTIONS 
Drawing Modes— Self Ttst, Plotter, Printer 
Character TVpes — ASCII (96 types); Interna- 
tional (:J2 types for 11 countries). 



ORDERING INFORMATION 

HC-lOO Color Plotter $825 
Ii\cludes: 1 package of each pen set; 
Fiber tip/water based (016-0879-00); Fiber tip 
oil based (016-0878-00); Ball point 
(016-0877-00); Operator's Manual; One pen car- 
tridge (016-0876-00). 

OPTIONS 

Option 01—1 m GPIB cable 

(012-0991-01), + $140 

Option 02—9 ft. Centronics 

cable (012-1250-00). +$45 

lb get a 220 V/240 V, 50 Hz version order one 

of these options: 

Option A 1— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 
(Example: An HClOO Option Al will be a 220 
V, 50 Hz Plotter with a universal Euro plug.) 
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TEK 



MMIC TPAK 
PACKAGES SERIES 



TEKPAC™: HERMETIC MMIC PACKAGE PRODUCTS 




TPAK142 (top view). 



Tifpical Application -used in Micro-S pro- 
duct line, TriQuinl Semiconductor, Inc. 



TPAK142 (bottom view). 



TEKPAC 



Hermetic MMIC Packages 



• Multiple RF Signal Lines From 
Motherboard to Chip 

• 3x10-»°""/" Hermetlclty 

• Direct-Contact Heatslnklng 

Hermetic, surface-mount MMIC packages 
are now available from Tfektronix using a 
patented via design (U.S. 4,626, 805). An 
evaluation kit with packages, lids, an 
8-port SMA text fixture, and calibration 
standards is also available. 

TPAK142 CHARACTERISTICS 



0-12 GHz 



12-18 GHz 



VSWR' 



1 2:1 max 



2.0:1 max 



Insertion loss' 



0.5 dB max 



1 dB max 



Isolation^ 



40 dB mm 



30 dB mm 



' Measured for one signal line from leadframe 

to die attach pad. 
^ Measured for two opposite signal lines with 

all unconnected lines grounded. 

Environmentally Tested— per MlL-STD-883. 

OTHER SERVICES AVAILABLE 

• Product Tfechnology Licen.sing 

» Custom Design/Applications 

CONTACT 

TEKPAC Product Une 

Microwave Technology Organization 

Tektronix, Inc. 

P.O. Box 500, 58-MTO 

Beaverton, OR 97077 

(503) 627-1299 



INSERTION LOSS dB TYPICAL 




0.5 
1.0 

1.5 
2.0 
2.5 
3.0 




- .500 sq ■ 
-.400 sq - 

- .310 sq - 



II U II U JL r< ^ nc,A , , 




2 4 6 8 10 12 14 16 18 20 

Frequency, GHz 
RETURN LOSS dB TYPICAL 



removeable 
leadframe window 



.040 wide 




2 4 6 8 10 12 14 16 18 20 

Frequency, GHz 



.050 pin spacing 



.010 alumina hybrid 
005 Kovar leadlrame 



.020 5880 RT/Duroid- 
recommended carrier 
W/Cu healsinl( 



.125 dia. 
heatsink 



TPAK142 

microwave IC 
hermetic 

surface-mount 
package 



*RT/Duroid is a registered trademark 
of ttie Rogers Corp 



ORDERING INFORMATION 



Product 


Frequency 
Performance 


Case Size 
(inches) 


Motherboard 
Recommended 


Diepad Area 
(inches) 


Prices 


Options 


Prices 


TPAK142 


DC-18 GHz 


0.31 xO.31 


0,020 5880 RT/Duroid 


0.054x0.054 


S46 


Option 01- 


Lid and preform 
















included 




+ $4 


TPAK 145 


DC-18 GHz 


0.31 X 0.31 


0.020 5880 RT/Duroid 


0.096x0.096 


S46 


Option 05- 


Leadframe window 
















removed 




NC 


TPAK 155 


DC-14 GHz 


0.31 xO.31 


0.031 5870 RT/Duroid 


0.096x0.096 


$44 


Option 40- 


-Heatsink removed 


+ $5 


TKIT14E- 


Evaluation Kit for the TPAK 142 






$499 
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TEKPAC^"^: HERMETIC MMIC PACKAGE PRODUCTS 




TPAX1U2 (top view). 



TEKPAC^ 



Hermetic MMIC Paclcages 



• Multiple RF Signal Lines From 
Motherboard to Chip 

• 1x10"»°""' Hermeticity 

• Direct-Contact Heatsinking 

The TPAX Series MMIC package repre- 
sents a new benchmark for low cost 
surface-mountable and hermetically 
sealable microelectronic packages de- 
signed for Monolithic Microwave In- 
tegrated Circuits (MMICs). 

The TPAX Series is a first in a series of 
low cost, 12 GHz performance MMIC 
packages. Multi-layer ceramic technology 
and well established fabrication tech- 
niques provide a cost-effective solution 
without sacrificing performance. 

TPAX142 CHARACTERISTICS 



0-6 GHz 



6-12 GHz 



VSWR' 



1,2:1 max 



1.5:1 max 



Insertion loss' 0.5 dB max 



1 dB max 



Isolation^ 



40 dB min 



30 dB min 



' Measured for one signal line from leadframe 

to die attach pad. 
' Measured for two opposite signal lines with 

all unconnected lines grounded. 

Environmentally Tested— per MIL-STD-883. 

OTHER SERVICES AVAILABLE 

• Product Tfechnology/Licensing 

• Custom Design/Applications 



Tifpical Application used in Micro-S prodxicl TPAX142 (bottom view), 
line, TriQuint Semiconductor, Inc. 



INSERTION LOSS dB (TYPICAL) 




0.5 

1.0 
1.5 
2.0 
2.5 
3.0 



removeable 
leadframe window 



12 



Frequency, GHz 
RETURN LOSS dB (TYPICAL) 





05 pin spacing 



CIS alun^ina hybrid 
005 Kovar leadframe 



020 5880 RT/Duroid- 
recommended carrier 
W/Cu healsink 



.125 dia. 
healsink 



TPAX 142 

microwave IC 

hermetic 
surface-mount 
package 



3 6 9 

Frequency, GHz 



•RT/Duroid IS a regtslered trademark 
of the Rogers Corp 



ORDERING INFORMATION 



Tektronix 
Product 


Frequency Case Size 
Performance (Inches) 


Motherboard 
Recommended 


DIepad Area 
(inches) 


Prices 


TEKPAC 
Options 


Prices 


TPAX 142 
TKIT14F- 


DC-12GHZ 0.31x0.31 
Evaluation Kit for the TPAX142 


0.020 5880 RT/Duroid 


0.054x0.054 


$23 
$499 


Option 01— Lid and perform 
set 

Option 05— Leadframe 
window removed 


+ $4 
NC 
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T~ 1/ 490 AND 
_ r\ 2750 SERIES 



WAVEGUIDE 
MIXERS 



WM 490 Series 

Waveguide Mixers 

Tektronix Waveguide Mixers cover from 
18 to 325 GHz with optimum flatness. 

They are designed specifically for use 
with the Tfektronix 490 and 2750 Series 
Spectrum Analyzers, but are compatible 
with most spectrum analyzers. 

Two microwave mixers, with field 
replaceable diodes, cover ranges 18 to 
26.5 GHz and 26.5 to 40 GHz. When used 
with the 490 and 2750 Series, the fre- 
quency response is ±2 dB. 



Eight millimeter-wave mixers cover the 
33 to 220 GHz range in the standard Mil- 
spec band ranges. J to G band flange tran- 
sition (119-1728-00) converts the 
WM 490G mixer to cover the 220 to 325 
GHz range. 

All mixers are gold-plated brass, conform- 
ing to MlL-G-45204 Class I, Type 1 speci- 
fications and will withstand harsh en- 
vironments. Mixer sets come complete 
with a container for spare diodes, a 
28-inch cable, an instruction manual, and 
a wood storage box with foam cutout 
storage locations for five mixers. 



A Diplexer Assembly is also available. It 
includes TNC-to-SMA adaptor and SMA 
.semirigid coax. A diplexer is required 
for waveguide mixers when used on 
490 and 2750 Series spectrum 
analyzers. 

CHARACTERISTICS 

For All WaveKoide Mixers— Maximum CW RF 
Input Level: +20 dBm (100 mW). 
Maximum PULSED RF Input Level— 1 W 

peak with 0.001 maximum duty factor and 1 /is 
maximum pulse width. 
LO Requirement — + 7 dBm minimum, 
+ 15 dBm maximum, +10 dBm typical. 

Bias Requirement 2.0 V to +0.5 V with 

respect to the mixer body through a current 
limiting resistor, to provide mV to 
20 mA of bias current. 

1 dB Compression Point — + 13 dBm typical 
(at system level). - 10 dBm typical when used 
with the 490 and 2750 Series spectrum 
analyzers. 



ORDERING INFORMATION 

18 to 26.5 GHz— Order WM 490K. $1,310 
26.5 to 40 GHz— Order WM 490A. $1,310 



33 to 50 GHz— Order WM 490Q. $1,520 

40 to 60 GHz— Order WM 490U. $1,805 

50 to 75 GHz— Order WM 490V. $2,045 

60 to 90 GHz— Order WM 490E. $2,225 

75 to 110 GHz— Order WM 490W. $2,280 

90 to 140 GHz— Order WM 490F $2,445 



110 to 170 GHz— Order WM 490D. $3,410 

140 to 220 GHz— Order WM 490G. $3,490 

220 to 325 GHz— Order WM 4900 

Opt. 1. $1,260 

18 to 40 GHz Set— Order WM 4902. $2,675 

Includes: WM 490K, WM 490A. 

18 to 60 GHz Set— Order WM 4903. $4,515 

Includes: WM 490K, WM 490A, WM 490U. 

18 to 90 GHz Set— Order WM 4904. $6,740 

Includes: WM 490K, WM 490A, WM 490U, WM 

490E. 

18 to 140 GHz Set— Order WM 4905. $9, 190 
Includes: WM 490K, WM 490A, WM 490U, WM 
490E, WM 490F 

Cable— Order 012-0649-00. S33 
Case— Order 016-0465-01. S30 
220 to 325 GHz— TUpered transition 
used with WM 4900. Order 
119-1728-00. $1,495 
Diplexer Assembly — Order 
015-0385-00. $235 
Diplexer Assembly Cable- 
Required for use with Diplexer 
Assembly Order 012-0649-00. $33 
GENERAL PURPOSE WAVEGUIDE 
MIXERS AND SET 
12.5 to 18 GHz— Order 119-0097-01. $335 
18 to 26.5 GHz— Order 119-0098-01. $455 
26.5 to 40 GHz— Order 119-0099-01. $500 



Cable— Order 012-0748-00. $60 

Case— Order 016-046.5-01. S30 
12.5 to 40 GHz Set— Order 

016-0640-00. $1,405 



Includes: 119-0097-01, 119-0098-01, 
119-0099-01. 



INDIVIDUAL MIXER ELECTRICAL CHARACTERISTICS 



Freq. 
Range 
(GHz) 


Tektronix 
Model No. 


Band 
Deslg. 


Sensitivity 
(dBm)*< 


Freq. 
Reap.-' 
(dB) 


Conv. Loss*' 
Typ. (dB) 


Low-Pass 
Cut-Off 
Freq.*' 


18 to 26,5 


WM 490K 


K 


-100 


±2 


-30 


12 GHz 


26 5 to 40 


WM 490A 


A 


-95 


±2 


-30 


16 GHz 


33 to 50 


WM 490Q 





-95 


±2 


-30 


21 GHz 


40 to 60 


WM 490U 


U 


-95 


±2,5 


-30 


16 GHz 


50 to 75 


WM 490V 


V 


-95 at 50 GHz 
-90 at 75 GHz typ. 


±3 typ- 


-30 at 50 GHz 
-35 at 75 GHz 


28 GHz 


60 to 90 


WM 490E 


E 


-95 at 60 GHz 
-85 at 90 GHz typ. 


±3 typ,-' 


-30 at 60 GHz 
-40 at 90 GHz 


28 GHz 


75 to 110 


WM 490W 


W 


-90 at 75 GHz 
-80 at 110 GHz typ. 


±3 typ.-' 


-35 at 75 GHz 
-45 at 110 GHz 


30 GHz 


90 to 140 


WM 490F 


F 


-85 at 90 GHz 
-75 at 140 GHz typ. 


±3 typ.-" 


-40 at 90 GHz 
-50 at 140 GHz 


32 GHz 


110 to 170 


WM 490D 


D 


-80 at 110 GHz 
-70 at 170 GHz typ. 


±3 typ.-* 


-45 at 110 GHz 
-55 at 170 GHz 


40 GHz 


140 to 220 


WM 490G 


G 


-75 at 140 GHz 
-65 at 220 GHz typ. 


±3 typ.-- 


-50 at 140 GHz 
-60 at 220 GHz 


40 GHz 


220 to 325 


WM 490G"6 

Opt. 01 


J 


-65 at 220 GHz 
-50 at 325 GHz typ,*' 


±3 typ.- 


-60 at 220 GHz 
-70 at 325 GHz 





Equimlent average noise level itsinga 4!)0or2750 " LO drive +10 dBm peaking control optimized. 



Series spectrum analyzer in 1 kHz resolution 
bandwidth, 

'■ Mcurimum amplitude variation across each 
wavegu ide mixer band (using a 490 or 2750 Series 
spectrum aimlyzer with peaking control opti- 
mized at each frequency in response (o a 
-30 dBm CW input signal to the mixer). 

INDIVIDUAL MIXER MECHANICAL CHARACTERISTICS 



' Over any 5 GHz bandwidth for millimeter wave 

mixers above 60 GHz. 
' Value estimated at 325 GHz. 
' Tbpered imveguide transition allowing WM U90G 

to cover this range. 
' These low-pass filters are in LO/IF connector 



Tektronix 
Model*' 


Waveguide 
(EIA) 


Flange 
(JAN) 


Length 
cm in. 


Width*' 
cm In. 


Height* < 

cm in. 


WM 490K 


WR-42 


UG-595/U 


8.97 


353 


222 


875 


368 


1,45 


WM 490A 


WR-28 


UG-599/U 


6.93 


273 


1.90 


0.750 


3.35 


1,32 


WM 490Q 


WR-22 


UG-383/U 


5.37 


2 125 


1.84 


0725 


282 


1,110 


WM 490U 


WR-19 


UG-383/U-M 


4.52 


1.78 


1.84 


0725 


2.45 


O980 


WM 490V 


WR-15 


UG-385/U 


4.31 


1.70 


0,89 


O350 


229 


O900 


WM 490E 


WR.12 


UG-387/U 


4.31 


1.70 


089 


0350 


229 


0.900 


WM 490W 


WR-10 


UG-387;U-M 


4.31 


1.70 


089 


0.350 


2.29 


0.900 


WM 490F 


WR-08 


UG-387/U-M"? 


4.31 


1 70 


0.89 


0.350 


2,29 


0,900 


WM 490D 


WR.06 


UG-387/U-M-2 


431 


1.70 


089 


0.350 


2.29 


0.900 


WM 490G 


WR-05 


UG-387/U-M-2 


4.31 


1.70 


089 


0.350 


2.29 


0900 


119-1728-00 
G J Band 

flange 
transition 


WR-05 
WR-03 


74-003 
74-005 















*' Physical dimensions exclude contribution due to the diameter of round waveffuide flanges in V, K E. 
W, F. D. and G bands. 

" Alt mijsers are equipped with standard UG-XXX/V type flanges as indicated. Flange adaptors to stan- 
dard MIL-F-3022 type flanges are provided in F, D, and G bands at no additional charge. 

*' All mixers include a protective flange cover, an LO/IF port protective shorting cap, and two captive flange 
screws for round flange mixers. 
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TZl/ WM780 
_r\ SERIES 



WAVEGUIDE 
MIXERS 



NEW WM780 SERIES WAVEGUIDE MIXERS 




WM780 Series 

Waveguide Mixers 

• Individually Characterized 

• Improved Reliability, Especially in 
The High Frequency Bands 

• Increased Sensitivity 

• Uniform Size 

• Band Coverage and Breaks Com- 
patible With WM 490 Series 
Waveguide Mixers (see facing page) 



Tek WM780 Series Waveguide Mixers 

Although designed for operation with 
Ttktronix spectrum analyzers, these 
broadband mixers also serve a wide varie- 
ty of general-purpose uses for the fre- 
quency bands from 18 to 325 GHz. Such 
uses include down-conversion for noise 
figure and network analysis 
measurements. 

Rugged diode mount and stepped-tapered 
termination offer improved performance 
and reliability. Individual characteriza- 
tion curves up to 110 GHz provided on 
housing. Custom characterization for 
system use is available on request. 
Modular construction yields a uniform 
size. 



Frequency 
Range (GHz) 


Tektronix 
Model No. 


Band 
Designation 


18 to 26.5 


WM780K 


K 


26.5 to 40 


WM780A 


A 


33 to 50 


WM780Q 


Q 


Art *n cn 
4U to bO 


WM /oUU 


u 


50 to 75 


WM780V 


V 


60 to 90 


WM780E 


E 


75 to 110 


WM780W 


W 


90 to 140 


WM780F 


F 


110 to 170 


WM780D 


D 


140 to 220 


WM780G 


G 


220 to 325 


WM780G 
Opt, 01 


J 



ORDERING INFORMATION 

For complete specifications and ordering 
information, contact your Tektronix Sales 
Representative. 



WAVEGUIDE ADAPTERS AND ACCESSORIES 





220 to 325 GHz tapered trarisitiun 



90 to 140 GHz flange adapter 




140 to 220 GHz flange adapter 



Waveguide accessories such as flange 
adapters, tapered transitions, and diplex- 
er assemblies are necessary and useful ac- 
cessories for assembling waveguide 
mccisurement systems. 



ORDERING INFORMATION 

Diplexer Assembly — Order 
01,5-0385-00 $235 
Precision Flex Cable — 50S1 coax 
SMA-to-SMA, required for use 
with Diplexer Assembly. Order 
012-0649-00 S33 
220 to 325 GHz Ikpered 
Transition— Order 119-1728-00 $1,495 
90 to 140 GHz Flange Adaptor- 
Order 119-1324-00 $400 
110 to 170 GHz Flange Adaptor- 
Order 119-1743-00" 
140 to 220 GHz Flange Adaptor— 
Order 119-1744-00" 

" Contaet your local sales office. 



Diplexer assembly 
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""CI/ TRACKING GENERATOR 
L r\ TV SIDEBAND ADAPTER 




TR 503 

Tracking Generator 

• Swept Measurements to 1.8 GHz 

• Enhances Dynamic Range to Better 
Than 110 dB 

• Very Stable— Resolve Signals Using 
30 Hz Resolution Bandwidth 

• Auxiliary, Constant-Level Output 
Provides for Frequency Counter 
Measurement Even of Signals at the 
Noise Floor 



The TR 503 works with all 2750 and 490 
Series sf)ectrum analyzers to provide con- 
stant level, calibrated RF sources for 
swept frequency tests to 1.8 GHz. The 
tracking generator is a two-wide unit 
compatible with the TM 500 and TM 5000 
Modular Instrument Series. 

The low residual FM of these systems 
enhances narrow bandwidth frequency 
response measurements. When used as a 
CW signal source with the analyzer in a 
manual mode, these systems have ex- 
cellent frequency stabihty. 

The tracking generator sweep rates are 
controlled with the spectrum analyzer, 
and the output level is controlled from 
the tracking generator The output fre- 
quency of the tracking generator is the 
same as the frequency of the analyzer at 
any instant of the sweep. 

The TR 503 Aux RF Output may be used 
to drive a frequency counter package, 
such as the recommended DP 501, DC 
.509 Option 01. Frequencies up to 1.8 GHz 
may be measured accurately in the 
presence of high level acyacent signals to 
the sensitivity limits of the analyzer. 



CHARACTERISTICS 

TR 503/AII 490 and 2750 Series 

Frequency Range— 100 kHz -1.8 GHz 
Output Level— (Max) dBm ±0.5 dB 
Range— to -59 dB in 10 dB and 1 dB steps 
Flatness— Within ±2.25 dB Max from 100 kHz 
to 1.8 GHz (Typically ±1.5 dB) 
Dynamic Range— > 110 dB 
Residual FM— 50 Hz p-p 
Output Impedance— 50 Q Nominal, VSWR 2:1 
or less to 1.8 GHz 

Auxiliary Output— 0.1 V RMS into 50 Q load 
-7 dBm minimum 

Spurious Signoff — Harmonic: -20 dBc Non- 
harmonic: -40 dBc 



ORDERING INFORMATION 

TR 503 Tracking Generator. S 7,080 

Includes: Two 50 Q coax cables (012-0649-00); 
N male to BNC female adapter (103-0045-00); 
retainer plug-in (343-0604-00); 3 mm male to 
BNC female adapter (015-1018-00); instruction 
manual (070-3526-00). 

OPTIONAL ACCESSORIES 
TM 503A— Power Module. $325 
TM 504— Power Module. $590 
Blank Panel— Order 016-0195-03. $35 





2710 Spectrum Analyzer and the 1405 TV Sideband Adapts. 



1405 TV Sideband Adapter 

• Facilitates In-Service Testing of 
Transmitter 

• Measure Transmitter Frequency 
Response to ±0.2 dB 

• Video Circuits Can be Swept 

• For In-Service Testing, Use of 
External Blanking Allows Either Full 
Field or Single Line Operation 

• Check Aural FM Deviation With 
Bullt-ln Bessel Null Technique 

• Flexible Marker System Will Accept 
Standard Crystals 



lb analyze the sideband response of a 
television transmitter, the 1405 Sideband 
Adapter is recommended for use in tan- 
dem with the Tfektronix 2710, 2750 Series 
and 490 Series spectrum analyzers. It 
generates a composite video signal, which 
is applied as modulation to a television 
transmitter The output is displayed on 
the spectrum analyzer and appears as a 
response curve, to within ±0.2 dB, of the 
transmitter being tested. 

The 1405/Spectrum Analyzer combina- 
tion will display frequency response 
characteristics of RF and IF circuits for 



transmitters with frequencies to 1 GHz. 
Video circuits can also be analyzed. 

Correct frequencies at the TV Channel 
marks on the dial readout for 2750 and 
490 Series spectrum analyzers are pro- 
vided with Option 02, and for the 2710 
Spectrum Analyzer with Option 03. 

Request Tfek Brochure 26W-4787-1 for 
complete specifications or call your local 
sales engineer for additional information. 



ORDERING INFORMATION 

1405 TV Sideband Adapter 525/60 
Markers. $5,780 
Includes: Instruction manual (070-2078-00). 

OPTIONS 
Option 01— TV Sideband Adapter 
(625/50 Markers). + $200 

Option 02— Dial Readout for 
490/2750 Series Spectrum Analyzers. NO 
Option 03 — Dial Readout for use 
with 2710 Spectrum Analyzer NC 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

RACKMOUNT CONVERSION KIT 
Standard 19-inch Rack — Order 
016-0489-00. $475 
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TdL/ SPECTRUM ANALYZER 
I Ll\\ ACCESSORIES 



POWER SPLITTER 

75 n/50 n BNC Output, 50 fl BNC 
Input— Order ()<;7-1232-m). S250 

CABLES, PADS AND ADAPTORS 
50 n Coaxial Cable— BNC to BNC 
5.5 in. Order 012-0214-00. S55 
50 n Coaxial Cable— BNC to BNC 
Conn, 18 in. Order 012-0076-00. $18.25 
50 n Coaxial Cable— BNC to BNC 
Conn, 42 in. Order 012-0057-01. $19.25 
75 n Coaxial Cable— BNC to BNC 
Conn, 42 in. Order 012-0074-00. $19.75 
75 fl to 50 Minimum Loss 
Adapter— With dc blocl<, 5.7 dB los.s. 
Order 011-0112-00. $60 
75 n to 50 Matching Attenu- 
ator — With 11 .25 dB conversion fac- 
tor from dBm to dBV with dc bloclc. 
Order 011-0118-00. $75 
"F" Female to BNC Male 
Adapter— Order 013-0126-00. $19 
BNC Female to "F" Male 
Adapter— Order 103-0158-00. $5 
"N" Female to BNC Male 
Adapter— Order 103-0058-00. $9.25 
BNC Female 75 Q to N Male 50 
Adapter— Order 103-0273-00' '. 




DC BLOCKS 

N(F) to N(M)— 10 IcHz to 21 GHz, 50 V dc 
maximum. Order 015-0509-00. $310 
DC Bloclc 01,5-0.509-00 is rated over the coaxial 
frequency range of 10 IcHz to 21 GHz. Its elec- 
trical characteristics, rugged coastruction, and 
type "N" connectors malce it the preferred solu- 
tion for EMl/RFl and other applications requir- 
ing the blocldng of 275X and 49X front ends. 
Characteristics — Operating Frequency: 
10 IcHz to 21 GHz. Insertion Loss: 1.0 dB max- 
imum. VSWR: 1.4:1 maximum, 10 IcHz to 18 
GHz; 1.6:1 maximum 18 to 21 GHz. Voltage 
Rating: 50 V dc maximum. Impedance: 500. 
Construction: Passivated Stainless Steel. Con- 
nectors: Type "N" male and female per MIL- 
C-.39012. Dimensions: 2.15x0.84 (dia.) inches 
maximum. 

BNC to BNC — Maximum dc poten- 
tial 50 V. Order 015-0221-00. $115 

PROTECTIVE VINYL COVERS 
2750/490 Series Rear Panel Con- 
nector Cover— Order 337-3274-00. $5 
Rain Cover— for 2710. Order 
016-0848-00. $16.25 

GRATICULES, FILTERS 
CRT Light Filter— for 2710. 
(Clear) Order 337-2775-01. $1.95 
(Gray) Order 337-2775-02. $2.35 
CRT Filters— For 2750/490 Series 
Light (Amber) Order 378-0115-01. $3.30 
Light (Gray) Order 378-0115-02. $6 
Mesh-Order 378-0227-01. $85 
CARTS 

K217— Ub Cart (2750 Series). $570 

K212— Portable Instrument Cart 

(490 Series). $350 




2755P and K217 




¥J4AP and KiU 




PROBES 

A variety of probes are available in varying fre- 
quency and impedance ranges that can be used 
with the 7L5, 2710, and all 27.50/490 Series 
spectrum analyzers. 

FET "robe P6201— DC to 900 MHz. $1,280 

FET Probe P6202A— DC to 500 MHz. $735 

IIOIA Probe— Power .Supply for 2710. $440 

Conventional Probe P6056— DC to 

3.5 GHz, 6 ft. $200 

Conventional Probe P6057— DC to 

1.4 GHz, 6 ft. $195 

Current Probe P6022— DC to 150 MHz. $495 



$410 

$465 
$465 



$450 



$795 



$140 



$225 



CAMERAS 

A camera can greatly enhance the versatility 
of a spectrum analyzer Many different units 
are available. However, the most popular units 
for the 2710 and 2750/490 Series spectrum 
analyzers are: 

C-4 Low-Cost Camera — Standard: 
2710. Option 02: 490/2750 Series. 
C-5C Camera- 
Option 01: 490/2750 Series. 
Option 02: 2710 Series. 

CARRYING CASES 
Hard Case— Transit for the 2750 
Series. Order 016-0962-00. 
Hard Case— Transit for the 490 
Series. Order 016-0658-00. 
Soft Case— For the 490 Series. Order 
016-0659-00. 

Transit Case— for 2710. Order 
016-0792-01. 
INTERNATIONAL POWER PLUG OPTIONS 

Al— Universal Euro 220 V/6A, 50 Hz. 
A2— UK 240 V/5A, 50 Hz. 
A3— Australian 240 V/6A, 50 Hz. 
A4— North American 240 V/12A, 60 Hz. 
A5— Switzeriand 220 V/6A, 50 Hz. 
OPTIONAL WARRANTY-PUUS OFFERINGS 
Tel<tronix Waminty-Plus Offerings for the 
2750 Series, 490 Series, and 2710 Spectrum 
Analyzers provide for both routine and 
remedial service, depending on the plan 
selected. 

Plan Ml — Provides two routine calibrations, 
one each in years two (2) and three (3) of pro- 
duct ownership, and two years of remedial 
maintenance in years two (2) and three (3) of 
ownership. 

Plan M2— Provides four years coverage of 
remedial service in years two (2), three (3), four 
(4), and five (5) of product ownership. 
Plan M3 — Provides for four years of routine 
calibrations, one each in years two (2), three 
(3), four (4) and five (5) of product ownership, 
and four years of remedial maintenance in 
years two (2), three (3), four (4), and five (5) 
of ownership. 

MISCELLANEOUS 
Manual — Service for 2710. Order 
070-6024-00. 

Accessory Pouch— For 2710. Order 

016-0677-00." 

Viewing Hood— For 2710. Order 

016-0566-00. 

Carrying Strap— For 2710. Order 
346-0199-00. 

Diplexer Assembly — For use with 

2750/490 Scries Spectrum Analyzers 
and WM490 Series Waveguide Mix- 
ers. Includes TNC to SMA adapter 
and SMA semi-rigid coax. Order 
015-0385-00. 

Diplexer Assembly Cable — 

Required for use with Diplexer 
Assembly. Order 012-0649-00. 

LITERATURE 
Numerous Application Notes and magazine ar- 
ticle reprints on spectrum analyzer measure- 
ments are available. Notes on baseband, EMI, 
two-way radio and television measurements, 
noise and pulse testing, and others have been 
written to help you with your measurements. 

In addition, our staff of specialists stands ready 
to help you solve any special measurement 
problems. Contact your local Tfektronix Sales 
Office or representative. 

Contact your local sales office. 



$50 



$21 



$17.50 



$235 



$33 
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As design and test become more specialized and complicated , 
instruments are adapting to keep up and meet the challenge. 

We've added new capabilities to the world's broadest selection 
of portable and laboratory oscilloscopes, programmable and 
manual general-purpose instruments, waveform digitizers, 
systems, and accessories. 

Ttek supplies test and measurement instruments to customers 
engaged in education, research, design, manufacturing, opera- 
tion, and electronic equipment service. We provide individual 
instruments, instrument system solutions, plus a host of ac- 
cessory products that enhance your signal acquisition process, 
provides various methods to document your results to maximize 
the utilization of your products. 

Plus we offer solutions for the education, mechanical/automo- 
tive, automated manufacturing, and the testing of application- 
specific integrated circuits (ASICs) markets. 



Handshalte 

HA.VDSHAKE is a quarterly newsletter published by the Instru- 
ment Group of Tfektronix, Inc. It provides new product and ap- 
plication information on test and measurement instruments and 
techniques. This covers all aspects of analog and digital 
measurements including the acquisition, processing, and storage 
of digital signals. Specific types of instruments covered include 
manual and programmable oscilloscopes, digital storage 
oscilloscopes, transient digitizers, stimulus and measurement 
instruments, instrument controllers, and the software that 
makes them work. 
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TdL/ EDUCATIONAL PRODUCTS 
I [_r\ AND MATERIALS 



TEK LEARNING SYSTEMS 



TEKTRONIX 
IN THE CLASSROOM 

Educators have told Tfektronix that they 
would like to use simple, easy to learn, 
industrial quality, safety certified equip- 
ment in their classrooms and labs. They 
say it should be equipment that their 
students will use when they graduate to 
jobs in industry. Since most school 
budgets are limited, industrial quality 
equipment has not always been afford- 
able, particularly for beginning elec- 
tronics student labs. 

lb take the guess work out of classroom 
equipment selection, Tfektronix offers 
classroom materials that many schools 
and training facilities, worldwide, are 
using. Listed on the adjacent chart is a 
sampling of instruments from the Port- 
able Oscilloscope group and TM 500 
Series. Various combinations to meet 
specific lab requirements are available. 
For more information on a configuration 
to meet your specific lab needs, contact 
your local Tfektronix Sales Representative 
or call the National Marketing Center at 
1-800-426-2220. These units have been 
designed to be "student proof" and 
reliable. You can count on them to with- 
stand the intensive use test equipment 
receives in the lab, day after day. 



EQUIPMENT AND MATERIALS 

Warranty/Service 

The recommended oscilloscopes all come 
with a warranty. After the warranty 
period— you can still get replacement 
parts, when they're needed, because ser- 
vice documentation is complete and ac- 
curate. There are also a variety of service 
options available which can give you 
years of minimum-cost maintenance. Ser- 
vice is available through your local 
Tfektronix Sales Office. The overall cost of 
ownership over the life of these in- 
struments is excellent. See Customer Ser- 
vice Section for further information, con- 
tact your Tfektronix Sales Representative, 
or call the National Marketing Center at 
1-800-426-2200, ext. 99. 




EBS502 Intermediate Lab Station with optional plug-ins. 





Beginning 


Intermediate 


Advanced 


Digital 


Products 


Labs 


Labs 


Labs 


Labs 


2205 










2235 




><• 






2236 










2210 








1^ 


2230 










CFC250 










CFG250 










CDM250 


f 




** 


»>• 


CPS250 










EBS50r' 










EBS502*' 










EBS503*' 











' EBS500 Series products represent packages of TM500/TM5000 Series Modular test and 
measurement instruments configured for the engineering test bench. For mare irtformaiton 
see page 371 Modular Instruments. 
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~~n:\y EDUCATIONAL PRODUCTS 
C r\ AND MATERIALS 



Industrial Quality Bench Equipment 
CFG250 



2 MHz Function Generator 



• Square, Triangle, Sine Waves, TTL 
Ouptut 

• 20 dB Attenuator 

• Internal or External Fequency 
Sweep 

• Variable Duty Cycle 

• One Year Warrtanty 

• UL Listed, CSA Certified 



CFC250 

100 MHz Frequency Counter 

• 5 Hz to 100 MHz (1 Hz Resolution) 

• 8 Digit Display 

• Switchabie Input Sensitivity 

• Overrange Indicator 

• 100 kHz Lowpass Filter 

• One Year Warranty 

• UL Listed, CSA Certified 



Safety 

Having safe equipment in the classroom 
is especially important when there are in- 
experienced equipment operators. The 
oscilloscopes recommended for classroom 
use are listed by UL, CSA (Canada), VDE 
(Germany) and have been approved for 
use under the building codes of msyor 
municipalities. 

A Partnership You Can Count On 

Tektronix has listened to educators and 
now has a new industrial-quality product 
series developed especially for beginning 
electronics students, whether they're in 
four-year electrical engineering/elec- 
tronics technology programs or two-year 
applied science programs, trade/technical 
schools or secondary schools. It's a part- 
nership that pays off in more ways than 
one. Students who get started with 
Tfektronix equipment get a real head 
start. And their successful careers in the 
coming years will speak well for your 
school. 

Instructional Materials Add Even More 
Value 

lb support the school's electronics cur- 
riculum we also made available manuals, 
video tapes and other instructional 
materisils that were designed and written 
by educators, especially for the student. 
These materials are detailed in the "In- 
structional Material Catalog" available 
from your local Tfektronix representative. 

The following Tfest and Measurement 
equipment combined with one of the 
2200 Series oscilloscopes, (see page 231) 
comprise lab packages of standalone 
bench equipment that are UL listed and 
approved by CSA and VDE. 

Contact your Tfektronix Sales Engineer or 
other Tfektronix representative for sup- 
port materials availability. 

Special Discount Advantages 

Our complete measurement packages 
offer even greater economy. These 
packages are built around Tfek's analog or 
digital osciloscopes or other instruments 
and are offered together at a package 
price. 

The National Marketing Center at 
1-800-426-2200 will also know about new 
educational materials and instrumenta- 
tion £is they are introduced throughout 
the year. 



The CFG250 2 MHz Function Generator 
produces sine, square and triangle waves, 
and TTL signals for testing amplifiers, 
filters and digital circuits. Its sweep func- 
tion can be controlled internally or with 
an external signal level. Duty cycle, DC 
offset, sweep rate, sweep width and 
amplitude are all operator controlled. 

CHARACTERISTICS 

Waveform Outputs — Sine, Square, Triangle, 
TTL pulse. 

Symmetry— Fixed 1% to 100 kHz: Variable 

20% and 80%. 

Frequency Range 0.2 Hz to 2.0 MHz, seven 

ranges. 

Frequency Multiplier — Variable from 0.2 to 
2.0 times the selected frequency range. 
Amplitude— Open: 100 mV p-p to 20 V p-p; 
10 mV p-p to 2 V p p. 50 load: 50 mV p-p to 
10 V p-p; 5 mV p-p to 1 V p-p. 
Accuracy— ±5% of full scale. 
DC Offset— + 10 to -10 V dc continuously 
variable. 

Output Impedance -50 Q:±10 %. 

Sine Wave Distortion— 10 Hz to 100 kHz: 

<l% (max output, 50 load). 

Square Wave Response — slOO ns rise/fall 

time, with maximum output into 50 0. 

Triangle Linearity— 20 Hz to 200 kHz: a 99% . 

200 kHz to 2 MHz: >97%. 

Pulse Output Amplitude — <3 V p-p (open); 

Rise Time: <25 nsec. 

Sweep Rate — 0.5 Hz to 50 Hz continuously 
variable. 

Sweep Width— Variable from 100:1 to 1:1. 

POWER REQUIREMENTS 

Line Voltage Ranges— 90 to 110 V ac, 108 to 

132 V ac, 180 to 220 V ac, and 216 to 250 V ac 
at 50 to 60 Hz. 

Max Power Consumption— 20 V A, 17 W. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 




in. 


Width 


240 




9.5 


Height 


64 




2.5 


Depth 


190 




7.5 


Weight = 


kg 




lb 


Net 


1.6 




3.6 


OTHER CHARACTERISTICS 




Temperature- 


—Operating: 0° 


to 


+ 50°C, 


75% R.H. Nonoperating:-20° 


to 


+ 60 °C, 


80%R.H. 









ORDERING INFORMATION 



CFG250 Function Generator $330 



The CFC250 Frequency Counter counts 
the signal frequency of sine, square and 
triangle waves from 5 Hz to 100 MHz at 
input levels from 30 mV to 42 V peak. 
Applications include the adjustment, 
testing and repair of items including 
audio instruments, AM/FM radios, televi- 
sions, CB radios, computer clocks, 
amateur radios and musical instruments. 

CHARACTERISTICS 

Frequency Range — AC coupled. 
Sensitivity— 5 Hz to 30 MHz: 30 mV rms; 30 
MHz to 70 MHz: 50 mV rms; 70 MHz to 100 
MHz: 80 mV rms. 

Attenuation— Selectable Range: 3 V to 42 V 
range or 80 mV to 5 V range. 
Impedance — 1.0 MQ paralleled by 40 pF. 
Dynamic Range— V p-p si V times 
attenuation. 

Maximum Input Voltage — 5 Hz to 100 kHz: 
42 V peak; 100 kHz to 10 MHz: 13.8 V peak; 
10 MHz to 100 MHz: 5.4 V peak. 
Resolution — 1 Hz. 

Accuracy — ± 1 count ± time ba.se accuracy. 
Gate Time — 1 second. 

TIME BASE ACCURACY 

Crystal Frequency — 3.579.545 MHz at calibra- 
tion ±3 ppm. 

Temperature Stability— ± 10 ppm, to 

.50 °C. 

Aging Rate: ± 10 ppm per year. 

POWER REQUIREMENTS 
Line Voltage Ranges— 90 to 100 V ac, 108 to 
132 V ac, 180 to 220 V ac, and 216 to 250 V 
ac at 50 to 60 Hz. 

Max Power Consumption — 16 V A, 13 W. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Width 


240 


9.5 


Height 


64 


2.5 


Depth 


190 


7.5 


Weight « 


kg 


lb 


Net 


1.9 


4.2 



OTHER CHARACTERISTICS 

Temperture— Operating: to +50°C, 
75% R.H. Nonoperating: -20 to +60°C, 
80% R.H. 

Sampling Rate — 2.5 Samples/second. 

Display— 8 digit LED. 

Overflow Indicator — Flashing LED. 

ORDERING INFORMATION 

CFC250 Frequency Counter $295 
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CPS250 



Triple Output Supply 



• Two Variable to 20 V, 0.5 A 
Supplies 

• Fixed 5 V, 2 A Supply 

• Variable Current Limiting 

• Overload Indicators 

• Independent/Tracking Modes 

• One Year Warranty 

• UL Listed, CSA Certified 

The CPS250 Triple Output Power Supply 
is a versatile instrument with two 
variable and one fixed output to meet the 
needs of semiconductor and digital lab 
experiments, which can be performed 
easily and with minimal training. Three 
sets of test leads are included. 



CHARACTERISTICS 

Outputs— Two V to 20 V, 0.5 A max; One 5 V 
fixed, 2.0 A max. 

Load/Line Regulation— to 20 V: 0.01% 

+ 3 mV. 5 V fixed: 0.1% + .5 mV, 
Ripple/Noise— 2 mV RMS (5 Hz to 1 MHz). 
Tracking Error— ±0.2% ±20 mV. 
Indicator — Analog type meters 
Voltage Range: 0-25 V dc ±2.5% of full scale. 
Current Range: 0-600 mA±2.5% of full .scale. 

POWER REQUIREMENTS 

Line Voltage Ranges— 90 to 110 V ac, 108 to 

132 V ac, 180 to 220 V ac, and 216 to 250 V ac; 
at 50 to 60 Hz. 

Max Power Consumption— 165 V A, 131 W. 
PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width 


240 


9.5 


Height 


100 


39 


Depth 


190 


75 


Weight » 


kg 


lb 


Net 


4.8 


10.5 



OTHER CHARACTERISTICS 

Temperature — Nonoperating: to +40°C, 
75% R.H. Nonoperating; -10 to +60°C, 
80% R.H. 



ORDERING INFORMATION 

CPS250 Triple Output Power Supply S395 



CDM250 



Digital Multimeter 



• AC/DC Volts (500 V Range) 

• Ohms (20 MO Range) 

• Current (10 A Range) 

• Overload Protection 

• One year Warranty 

» UL Listed, CSA Certified 

The CDM250 Digital Multimeter displays 
measurements in digital form on a 



3'/4-digit LED display. Sine wave alter- 
nating voltages and currents are 
displayed in RMS values. Ttest leads are 
included. 



CHARACTERISTICS 

DC VOLTS 



RESISTANCE 



Voltage Range 


Resolution 


200 mV 


100 ;xV 


2 V 


1 mV 


20 V 


10 mV 


200 V 


100 mV 


500 V 


1 V 


Accuracy — ±5% of reading ±1 count (18 to 


28 °C). 




Response Time — 3 seconds. 


Input Impedance- 


10 MO. 


Max Input Voltage 


—500 V dc. 


CMRR— > 100 dB (50/60 Hz). 


NMRR— >.50 dB (.50/60 Hz). 


AC VOLTS (45-500 Hz) 


200 mV 


100 ^N 


2 V 


1 mV 


20 V 


10 mV 


200 V 


100 mV 


500 V 


1 V 


Accuracy — ±1.0% of reading ±4 counts (18 to 


28 °C). 




Response Time — 8 seconds. 


Imput Impedance- 


-10 Mn <100 pF. 


Max Input Voltage 


-350 V ac RMS. 


CMRR— > 60 dB (50/60 Hz). 


DC CURRENT 


Current 




Range 


Resolution 


200 iiA 


01 jjA-' 


2 mA 


1.0 /lA"' 


20 mA 


10.0 /lA*' 


200 mA 


100.0 mA*' 


2 A 


1 mA*2 


10 A 


10 mA*2 


*' Accuracy: ±1.0* of reading ±1 count (18 U> 


28 °C). 




'^Accuracy: ±1.0* of reading ±3 counts (18 to 


28°C). 




Response Time — 3 seconds. 


Input Impedance— 


-Varies with range from 


1 KQ to 0.01 n. 




Maximum Input Current — 2 A fused; 10 A 


unfused. 




AC CURRENT (45-500 Hz) 


Current Range 


Resolution 


200 nA 


01 yiA 


2 mA 


10 ^ 


20 mA 


100 ^ 


200 mA 


100O /lA 


2 A 


1 mA 


10 A 


10 mA 



Accuracy — ±1.5% of reading ±4 counts (18 to 
28 °C. 

Response Time — 8 seconds. 

Maximum Input Current — 2 A fused with 4 

A high-energy fuse; 10 A unfused. 



Maximum 



Ohm 




Test 


Range 


Resolution 


Current 


200 n 


01 n 


2 5 mA-1 


2 kn 


1 n 


250 f»A-2 


20 kO 


10 n 


50 


200 ktl 


100 t) 


5 mA*2 


2 Mn 


1 kfl 


500 nA-2 


20 MO 


10 kn 


50nA'3 



" ' Accuracy: ± 0. 75* of reading ± A counts (18 
to 28°C). 

'^Accuracy: ±0.75* of reading ±1 count (18 
to 28°C). 

"Accuracy: ±1.5* or reading ±5 counts (18 

to 28° C). 

Response Time— 200 n to 2 MQ: 5 seconds. 

20 MO: 15 seconds. 

Open Circuit Voltage— 200 n: 3.2 V max; 

2 kn to 20 Mn: ().»; max. 

POWER REQUIREMENTS 

Line Voltage Ranges— 90 to 110 V ac, 108 to 

132 V ac, 180 to 220 V ac, and 216 to 250 V ac; 
at 50 to 60 Hz. 

Max Power Consumption — 8 V A, 7 W. 
PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width 


240 


9.46 


Height 


64 


2.5 


Depth 


190 


7.49 


Weight 


1.6 kg 


3.5 lb 



OTHER CHARACTERISTICS 

Operating Temperature— to +,50°C, 75% 
R.H. 

Storage Temperature 20 to 80% 

R.H. 

Sampling Rage — 2.5 samples/second. 
Overrange Indicator — Leftmost digit is "1" 
and all other digits are blank. 



ORDERING INFORMATION 

CDM250 Digital Multimeter. S3 10 

Includes: DMM test leads, one pair, black/red 
(196-3200-00); operators manual (070-6736-(X)); 
U.S. standard power cord 

WARRANTY-PUUS SERVICE PLANS 
Option Ml — 2 years extended 
service plus 2 calibratioas. + $101 

Option M9 — 2 years extended 
service. +S56 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, .50 Hz. 
Option A2— UK 240 V, ,50 Hz. 
Option A3— Auiitralian 240 V, .50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— .Switzeriand, 220 V. .50 Hz. 

OPTIONAL ACCESSORY 
Service Manual— Order 070-6735-(M). $25 
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TRAINING GETS USERS UP TO SPEED, FAST 




An Investment— Tbktronix workshops develop your skills and 
are one of the best methods to realize more effective use of 
your equipment. 

New Perspective on Applications — Professional instructors 
are available to help you examine and evaluate your applica- 
tion problems during laboratory sessions. 



New Methods of Making Measurements — Our workshops 
are designed to aid in developing new ideas through com- 
prehensive discussion and laboratory exercises. 

Tfektronix offers formal classes and self-study aids. See the 
following paragraphs for general information on our 
workshops, then ask your Tfektronix Sales Engineer for details 
about Cu.stomer Training. 

Ttest and Measurement — ^Tbktrorux instruments and program- 
mable instrument systems represent the upper limits of pro- 
ductivity potential. Tfektronix has designed workshops to help 
enhance your understanding of the capabilities of your 
equipment. 

Measurement workshops are a natural complement to the 
Tfektronix commitment to help you achieve optimum utiliza- 
tion of your equipment. Our commitment begins with 
engineering excellence and continues through high-quality 
training that will help you develop new and more productive 
applications. 

These fast-paced workshops, conducted at key locations 
throughout the U.S., combine classroom lectures with super- 
vised, hands-on laboratory sessions. You will spend at least 
60% of your time in labs, so you can learn by doing. You wUl 
receive workbooks containing detailed course notes and lab 
exercises in all Tfektronix workshops. 

For your convenience, Tfektronix also offers private workshops 
conducted at your company. 



WORKSHOPS 



WAVEFORM MEASUREMENTS 

(Based on the 11200/11400 Series) 

Length: 1 day $250 

After completing this one-day workshop, you will be able to 
easily make standard and custom measurements using Tfek 
11400 Series digital oscilloscopes. The training workshop con- 
sists of six training modules and six intensive workshop labs. 

ADVANCED WAVEFORM MEASUREMENTS 

(Based on the 11200/11400 Series) 

Length: 2 days $500 

This two-day workshop includes the six modules of the stan- 
dard Tfek 11200/11400 workshop, plus five more modules and 
labs: time A-B measurements using triggers, waveform func- 
tions, waveform arithmetic, GPIB, RS232-C, and Utility Soft- 
ware for the PC (Personal Computer). 

WAVEFORM MEASUREMENTS AND 

ANALYSIS (Based on the 11300 Series) 

Length: 1 day $250 

This comprehensive one-day workshop takes you from using 
the built-in automatic measurements, to counter/timer 
measurements and enhanced measurements accuracy on the 
Tfek 11300 Series instruments. The workshop includes six train- 
ing modules and six comprehensive labs. 



OSCILLOSCOPE CONCEPTS & OPERATION 

(Based on the 2200 Series) 

length: 1 day $250 

This workshop provides an introduction to the oscilloscope 
for the new user Basic operation is explained and measure- 
ment techniques are described and performed in lab exercises. 
This is an intensive one-day workshop that will bring first- 
time users of oscilloscopes up to a high level of competency. 

PARAMETRIC MEASUREMENTS 

(Based on the 2465B/2467B) 

Length: 1 day $250 

This fast-paced workshop covers parametric measurements 
typically made with an oscilloscope. The workshop gives the 
average oscilloscope user a high degree of expertise in mak- 
ing accurate parametric measurements that fully utUize the 
capabilities of an oscilloscope. 

ADVANCED PARAMETRIC MEASUREMENTS 

(Based on the 2465B/2467B) 

l-ength: 1 day $250 

This fast-paced workshop teaches advanced applications using 
the enhanced measurement options available on the Tfek 
2465B. Advanced parametric measurements are made in 
"hands-on" labs utilizing special features of the Digital 
Multimeter, TV/Video Trigger, Counter/Timer/TVigger, and Word 
PJecognizer 
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WORKSHOPS 



DIGITAL STORAGE MEASUREMENTS 

(Based on the 2230 Series) 

Length: 1 day $250 

Digital storage oscilloscopes offer new and exciting measure- 
ment capabilities. Digital storage techniques save time, in- 
crease productivity, and signals can be acquired for direct 
viewing or stored for later analysis. This workshop covers 
various techniques of measuring signal parameters. Also 
covered are the basic concepts of digital acquisition and 
storage. These are taught using the Tfek 2230 Digital Storage 
Oscilloscope. 



USING AN INSTRUMENT CONTROLLER 

(Based on the Tek 4041) 

Length: 1 day $250 

Many measurements that were done manually in the past can 
now be made with automated system.s. A very important ele- 
ment of the system is the controller. This intensive workshop 
shows you how to quickly generate extensive instrument Con- 
troller programs using the Tfek 4041. The workshop gives you 
"hands-on" experience with an automated programmable in- 
strument system. 



ADVANCED DIGITAL STORAGE 
MEASUREMENTS (Based on the 2430 Series) 
Length: 2 days $500 

Many measurements that are difficult or impossible with an 
analog oscilloscope are made faster, simpler, and more ac- 
curately with a digital oscilloscope. This workshop covers 
several types of measurements and the techniques behind 
them. You will see how they can immediately increase your 
through-put. Comprehensive labs cover the operating modes 
of the 2432. 



WAVEFORM PROCESSING (Based on the 7854) 

l-ength: 2 days $500 

This fast-paced two-day workshop is designed to increase your 
proficiency with the Tfektronix 7854 Waveform Processing 
Oscilloscope and to satisfy your application/measurement 
needs. The workshop is oriented toward technically compe- 
tent oscilloscope users with wide variances in background and 
experience. AU 94 commands/operators on the front panel and 
remote keyboard are covered. 



DSO CONCEPTS 

Length: 1 day 



$250 



Concepts and typical applications using digital storage 
oscilloscopes. Lecture and labs. 



SAMPLING AND TDR MEASUREMENTS 

Length: 1 day $250 

This workshop introduces the concepts of Analog Sampling 
and Time Domain Reflectometry. The workshop discusses 
measurement challenges and provides valuable "hands-on" 
experience. 

DEVICE INTERFACE TECHNIQUES 

(Based on Voltage/Current/Active Probes) 

Length: 1 day $500 

This workshop is designed to teach the basics of signal acquisi- 
tion. Types of probes available, how probes affect 
measurements, and how to select the appropriate probe for 
your application are discussed in this workshop. Participants 
make various measurements using the three families of prol)es 
in comprehensive lab situations. 



INFORMATION/REGISTRATION 

If you are interested in registering for one of these workshops 
or would ju.st like more information, call: 
Instrument Group Customer Training at 

1-800-835-9433 Ext 430. 

In Oregon, call collect: 1-629-1017. 

Tfektronix reserves the right to cancel or reschedule a 
workshop. 



INSTRUMENTATION CONTROL 

(Using a PC Compatible) 

Length: 1 day $250 

GPIB concepts and instrumentation control using a PEP 300 
Series PC compatible. 
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SELF-STUDY COURSES 



FUNDAMENTALS COURSES 



Fundamentals of Analog Scopes 
Fundamentals of Digital Scopes 
Fundamentals of Probes 
Fundamentals of GPIB Instrument Control 
Fundamentals of RS232 Instrument Control 



OPERATION COURSES 



Operat 
Operat 
Operat 
Operati 
Operati 
Operat 
Operat 
Operat 
Operat 
Operat 
Operat 
Operat 
Operat 
Operat 
Operat 
Operat 



ng 
ng 
ng 

ng 

ng 

ng 
ng 
ng 
ng 
ng 
ng 
ng 
ng 
ng 
ng 
ng 



Using the 



the 2213A/15A 

the 2225 

the 2235 

the 2236 

the 2245A/46A 

the 2210 

the 2220 

the 2221 

the 2230 

the 2430A 

the 2432 

the 2440 

the 2445A/65A 

the 2445B/65B 

the 11301A/302A 

the 11401/402 

PC as a Controller 



Training new instrument operators is an 
important, yet time consuming, task. 
Now, Tfektronix offers several forms of 
operation training to help the instrument 
user gain more competence in less time 
than learning by trial and error. Operation 
training is available in a variety of formats 
to match your needs— video-based self- 
study packages, on-site workshops at 
your company, or group workshops in 
m£yor U.S. cities. 

A self-study package has the advantage 
of being completely time flexible. You can 
go through it in sections as it fits into your 
schedule. Want to see a demonstration 
again? Just reverse the tape and play it 
again. Want to try that control? Do it in 
one of the labs that come with the self- 
study packages. 

Workshops add the advantage of a 
knowledgeable instructor to direct the 
learning process, answer your questions, 
or help with a lab. A complete list of 
regularly scheduled workshops is provid- 
ed in each issue of Handshake. On-site 
workshops can be scheduled at a site and 
time most convenient for you. 

For further information, call IG Customer 
Training: 

1-800-835-9433, ext. 430. 



142 



OSCILLOSCOPES 



CONTENTS 

Reference 144 

Analog Oscilloscopes 152 

Portable 153 

Laboratory 192 

Digital-Storage Oscilloscopes ... 217 

Portable 218 

Laboratory 240 

CRT-Storage Oscilloscopes 262 

Portable 263 

Laboratory 266 

Oscilloscope Plug-Ins 277 

Oscilloscope Accessories 

Measurement Test Unit 225 

Portabie-Rackmount Kit 313 

Travel Kits 313 

Power Supplies 313 

Test and Measurement 

Software 460 

Instrument Documentation 

Devices 503 

Video Copier 503 

Plotter 504 

Signal Acquisition Devices .... 520 
Carts/Instrument Pedestal .... 550 

Customer Information 559 

Service Training 560 

Service/Support 561 



Broadest Selection 

We've added new capabilities to the 
world's broadest selection of portable and 
laboratory oscilloscopes. These additions 
illustrate our continuing commitment to 
make your time and resources more 
productive. 

Analog and Digital Laboratory 
Oscilloscopes 

The programmable 11000-Series main- 
frames and plug-ins set the standard for 
a world of analog and digitizing oscillo- 
scopes. These oscilloscopes provide 
unparalleled versatility and operator con- 
venience. The new 11801 and 11802 
Digital Sampling Oscilloscoi)es feature up 
to 20 GHz bandwidth, differential TDR, 
internal delay lines, and the capability of 
being expanded to 136 channels. 

The new 11302A Counter/Timer Oscillo- 
scope incorporates a 750 MHz precision 
counter/timer and a microchannel-plate 
CRT to provide 500 MHz analog band- 
width and visual display of hard-to-see 
low-repetition-rate transients in the 
fastest signals. 

The new 11201 Digitizing Oscilloscope has 
waveform processing power like the 
11400 Digital Storage Oscilloscopes. Its 
monolithic design includes state-of-the- 
art features that make it extremely easy 
to use in your lab or system. 



Analog and Digital Portable 
Oscilloscopes 

The 400-MHz 2467B Oscilloscope features 
4 cm/ns visual writing rate, the fastest 
among portable scopes. Tfek's exclusive 
microchannel-plate CRT makes it possible 
to see single-shot, 1 ns pulse transitions 
in normal room light at 500 ps/div sweep 
speeds. 

The 2440B family has higher bandwidth 
(2465B, 2467B), auto set up, instant 
recall, and set up sequencing. Optional 
GPIB compatibility, digital timer/counter, 
digital multimeter, and video-measure- 
ment capabilities enable this family of 
scopes to meet many service and bench 
test-and-measurement needs. 

The General Purpose Scope (GPS) family 
includes the new 2245A, 2246A, and 
2247 A. These scopes feature four vertical 
channels, flexible triggering, extensive 
CRT readouts, and pushbutton ease of 
use. Channels 3 and 4 are optimized for 
logic signals. 

The new 300 MHz 2440 extends the 2400 
Series Digital Oscilloscope performance to 
500 MS/s. It includes all the standard 
features of the other series members: 
auto setup, auto measurements, auto 
pass/fail testing, and auto sequencing. 
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OSCILLOSCOPE REFERENCE 



CONTENTS 

Key Characteristics 144 

Storage and Analog 

Considerations 145 

Visuai Writing Speed, 

MCP CRT 145 

Photographic Writing Speed .... 146 

Digital Storage 147 

Sampling Oscilloscopes 148 

CRT Storage 148 

GPIB and RS-232 

Programmability 149 

Product Matrix 150 

Oscilloscope Applications 156 

The following pages show the depth and 
breadth of our product line: from dc to 
20 GHz, digital and analog, hand-held or 
complete integrated system. 

We give you a choice— the broadest range 
of choices available. We give you ad- 
vanced technologies, and a broad range 
of standard and optional features— each 
designed to provide you the very best 
value for your special needs. 

Overview— Guide to Technology and 
Features 

A brief discussion is included here to 
assist you in using the product matrix. 
More detailed specification matrices are 
included with the reference materials at 
the beginning of each mtyor application 
area, i.e.. Digital Storage, CRT Storage, 
and Analog Oscilloscopes. Complete 
specifications are located on the in- 
dividual product pages. Other literature 
is available for many products to further 
assist you in the selection process, or with 
a particular application. See the in- 
dividual product reference section for 
further information. 

At a Glance— The Product Matrix 

The bandwidth spectrum at the top of the 
page is the best place to start. It is a good 
idea to select a product bandwidth (or 
rise time) faster than the signal you wish 
to evaluate. (Refer to the following graph 
to see why.) Then scan down the column 
to see which products have the technolo- 
gy, configuration, features, and applica- 
tion areas which best meet your needs. 
The specific product is identified at the 
bottom of each column, along with its 
catalog page number. 

KEY OSCILLOSCOPE 
CHARACTERISTICS 

Consider both performance specifications 
and convenience features when making 
your selection. By having more than the 



bare necessities, you will find that 
measurements are easier, take less time, 
and provide extra flexibility for your 
future needs. Those key considerations 
are discussed here to assist in your 
evaluation. 

The Vertical System 

Bandwidth and rise time are key perfor- 
mance characteristics to consider in 
choosing an o.scillo.scope. In both storage 
and nonstorage scopes, appropriate band- 
width and sensitivity ratings will ensure 
that your scope faithfully reproduces the 
range and types of signals you want to 
measure. The relationship of bandwidth 
and rise time for most scopes can be 
determined from this approximation: 

Tr = ^ 
BW 
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5:1 2:1 3:1 5:1 7:1 
Ratio of Rise Times 



Measured rise-time errors depend on the 
ratio of the scope's rise time to the actual 
rise time of the signal being measured. 
For timing measurements, select an in- 
strument with a rise time at least five 
times faster than the measurement you 
expect to make. A 5:1 ratio gives you a 
rise-time measurement with <2% error, 
Eis shown above. You should consider the 
amplitude of your signal, and select a sen- 
sitivity great enough to provide several 
divisions of vertical display. The same 
holds true for horizontal amplification, if 
you want to view X-Y displays. 



« i' 'J 

mmm 




(fyou intend to view non-sinusoidal signals, 
the fidelity of the display is greatly influenced 
by the bandwidth of the oscilloscope. For ex- 
ample, the same 15 MHz signal is shown as 
displayed by a 35 MHz scope (top), and by a 
50 MHz system (below). Square warns have a 
great deal of high-freqtiency information in 
their rising and falling edges that is lost as the 
signal bandwidth approaches the bandwidth 
of the oscilloscope. 

Multiple inputs provide a convenient 
method of comparing events, whether on 
the dual channel 1.9 lb T201 and 202, four 
channel portable and lab scopes, the 
11801 with expansion option to 136 chan- 
nels, to the Digitizing Camera MUX16 
option at 256 channels. 

Triggering System 

The flexibility of your scope's trigger 
system is an important consideration, as 
it enhances your ability to quickly view 
the signal of interest. Modes include: 

• Rejection of high or low frequencies 
(and noise). 

• Peak-to-peak auto for quick triggering 
with automatic level limits, 

• TV trigger for automatic synchroniza- 
tion with video signals. 

• Single-sweep operation for capturing 
a transient pulse, and for CRT 
photography. 
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STORAGE AND ANALOG 
CONSIDERATIONS— TEK GIVES YOU 
A RANGE OF CHOICES 

Will your application benefit from 
digital storage? It may if you need to do 
any of the following: 

1. View signals having low repetition rate, 
or annoying flicker. 

2. Achieve the greatest accuracy and 
repeatability in making time and 
voltage measurements. 

3. Save waveforms indefinitely without 
using film. 

4. See what occurred prior to the trigger 
point (pre-trigger). 

5. Send data to a printer, plotter, or PC 
using a built-in GPIB or RS-232C 
interface. 

6. Process or manipulate quantized 
waveform data to an almost unlimited 
degree. 

When the signals behave as expected, and 
are repetitive, a digital-storage scope is an 
excellent choice. 

When is an analog scope best? When 
you need to do any of the following: 

1. Observe the individual variations of 
each occurrence of a time-jittering 
signal. 

2. Observe fast single-shot events. 

3. Observe unknown or unpredictable 
signals. 

4. Observe the real-time affect of circuit 
adjustments. 

When is CRT storage best? When you: 

1. Need to view data for longer than an 
instant, but do not require long-term 
storage. 

2. Want storage at the least cost. 

3. Desire to eliminate occasional varia- 
tions in a repetitive signal, and in- 
tegrate the results. 

It doesn't have to be an "either/or" 
choice. Several Tfek scopes provide more 
than one technology (refer to Product 
Matrix). Also, modern analog scopes are 
almost entirely digital instruments. The 
input channels, sweeps, and triggers are 
all microprocessor controlled in today's 
advanced analog scopes. This internal 
digital processing capabihty, along with 
precision ramps and triggering control, 
provides the basis for the new automatic 
measurement capability. 

Digital Features Increase Oscilloscope 
Performance 

The Tfektronix 11301A, 11302A, 2465B, 
2445B, and 2467B programmable analog 
scopes provide many of the measurement 
capabilities normally associated only with 
digitizing oscilloscopes. Both the 11301A 
and 11302 A scopes make up to eight 
selected pulse-parameter measurements 
on the displayed signal automatically at 
a single request, without further operator 
intervention. The results of all eight 
measurements are displayed numerically 



on the screen, and are immediately 
available over the GPIB bus or RS-232C 
port. 

The results of all measurements made 
with the 11301 A/11302 A's built-in 750 
MHz universal counter/timer— frequency, 
period, width, ratio, time A — B, and 
totalize— are also immediately available 
over the GPIB or RS-232C. Display of 
template waveforms allows immediate 
visual comparison of live signals with 
previously defined waveform limits. A 
touch-screen momeric keypad permits the 
immediate scaling of scale factors to 
match transfer characteristics of devices 
such as accelerometers and pressure 
transducers. 

The 2445B/2465B Family offers a 
Counter/Timer/Trigger (CTT), which is in- 
cluded on the Special Editions, 2465B CT, 
DM, and DV, and optional for the stan- 
dard scopes. This CTT option provides 
crystal-controlled time-base accuracy for 
several time-related measurements and is 
fully integrated with the operation of the 
scope and on-screen menus. 

The 7B10, 7B15, 7B80, and 7B85 plug-ins 
for the 7000 Series oscilloscopes also pro- 
vide Atime measurements. With these 
plug-ins, the time-interval measurement 
can be shown on the screen using the 
7000 Series CRT-readout capability. 

What the Specifications Mean 
Bandwidth is specified for two condi- 
tions: repetitive acquisitions (equivalent- 
time bandwidth) and single-event acquisi- 
tions (single-shot bandwidth). Bandwidth 
is usually lower for the latter, but this is 
not always the case, as shown in the Prod- 
uct Comparison Matrix. 

Digitizing (sampling) rate is the rate at 
which a digital scope samples an incom- 
ing signal. In the case of real-time sam- 
pling, to adequately reconstruct the 
signal takes approximately 10 points per 
waveform period to yield a 2 MHz real- 
time sampling bandwidth for a 20 MS/s 
digitizer. In the case of the 11402 for ex- 
ample, its 20 MS/s digitizing rate yields a 
single-shot storage bandwidth of 2 MHz, 
and equivalent time sampling bandwidth 
of 1 GHz. With equivalent-time sampling, 
repetitive signals can be captured up to 
the scope's analog bandwidth. 

Resolution is the measure of a scope's 
ability to see detail in a waveform. Speci- 
fying 8-bit vertical resolution means the 
ability to show 256 (2') distinct vertical 
levels. It is important to look a bit closer 
at this particular specification. Some 
manufacturers do not maintain their 
product's stated resolution throughout 
the entire sensitivity or bandwidth range, 
for example. 

As always, there are trade-offs; vertical 
resolution is no exception. 



BITS 


PERCENTAGE 


PPM 


1 


50.0% 


500,000 


2 


25.0% 


250.000 


3 


12.5% 


125,000 


4 


6.25% 


62,500 


5 


3.125% 


31,250) 


6 


1 .563% 


15.625 


7 


0.781% 


7,812 


8 


0.391% 


3,906 


9 


0.195% 


1.953 


10 


0.098% 


977 


11 


0.049% 


488) 


12 


0.024% 


244 


13 


0.012% 


122 


14 


0.006% 


61 



Record length is determined by the 
number of samples you can acquire and 
store. Sometimes this is different from 
the number of points you can display on 
screen (display resolution). When the 
record length exceeds the display resolu- 
tion, the waveform data can be scrolled 
through for on-screen viewing. 

VISUAL WRITING SPEED— THE 
DETERMINING FACTOR FOR MANY 
OF TODAY'S APPLICATIONS 

We've organized our product matrix by 
bandwidth, because that is where the 
emphasis has traditionally been. But for 
many applications, this is quickly chang- 
ing. In fast low-repetition laser pulsing, 
electrostatic discharge testing, and high- 
speed circuitry, the emphasis is writing 
speed. And it's writing speed— not 
bandwidth— that determines waveform 
visibility on the CRT. 

To display infrequent events, such as 
digital faults that are mixed with fre- 
quent normal events, the scope must 
have a wide range of adaptive intensity. 
Buying more bandwidth does not always 
solve this type of problem. The real solu- 
tion is in higher writing sjjeeds, specifical- 
ly visual writing speeds on the order of 
4 cm/ns, which is 100 to 1000 times faster 
than usual. No conventional CRT scope 
can achieve this level, and can only ap- 
proach it using a fast camera/film system. 

Tek's unique microchannel plate (MCP) 
tube delivers a visual writing speed of 
4 cm/ns to 6 div/ns. It literally intensifies 
transient waveforms, and instantly 
displays events which are invisible on 
any other instrument, analog or digital. 
The MCP design is included in the 400 
MHz 2467B Portable, the 500 MHz 
11302A Counter/Timer Plug-in Lab 
Scope, and the 1 GHz 7104 and R7103 
Plug-in Lab Scopes. 

Adaptive intensity, as shown here, limits 
the bright (stable) portion of the display 
to a comfortable viewing level, while in- 
creasing the intensity of the dim (infre- 
quent metastable) pulse. Tektronix is the 
only company commercially producing 
large-scale, uniform-gain MCP CRTs for 
oscilloscope applications. 
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Tlw tnetastability in this high-repetition rate 
flip-flop output occurs only once in a million 
normal cycles, yet is clearly visible, thanks to 
the MCP's high visual toriting speed. 

The faster visual writing speed offered by 
MCP CRT^ opened the way for the 
development of the DCSOl Digitizing 
Camera System. The DCSOl uses a special 
charge-coupled device (CCD) video 
camera with a spectrally-coupled lens. 
The associated frame-store board and 
software are installed within the Tfek PEP 
301 System Controller, or other PC. This 
combination allows extensive waveform 
analysis, including array math, and com- 
plete pulse parameter analysis. 

The DCS can be used to digitize 
waveforms displayed on a wide range of 
conventional analog scopes, but is par- 
ticularly recommended for all MCP 
scopes, where digitization of single-shot 
events occurs up to the full scope band- 
width. Used with the 7104 this provides 
an equivalent .sampling rate of 250 GS/s. 

PHOTOGRAPHIC WRITING SPEED 

Photographic writing speed is a measure 
of the scope camera and film's capability 
to record high-speed signals. 

Recording high-speed signals on film 
depends on at least three factors: 

• The oscilloscope used 

• Film characteristics 

• The camera 

For maximum writing-speed capability 
the objective is to get as much light to the 
film surface as possible. Since each com- 
ponent affects photographic writing 
speed, the selection for top performance 
is important. 

Writing Speed Comparison Graph 

On the graph, signal amplitude on the 
vertical scale is shown against maximum 
sine-wave frequency (lower scale) and 
fastest rise time (upper scale). These 
speeds assume a small horizontal spot 
velocity compared to the maximum ver- 
tical velocity. The ramp is assumed to be 
linear between the 10 and 90% points. 
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Amplitude vs speed and photographic writing rate comparison of high-performance main- 
frames using BE (PU) phosphors (Oi^ion 78), 20,000 ASA film, andtheC-51 (f/1.2, 1:0.5) Camera. 

BE (PU) phosphor has a different spectral output than GH (P3I) phosphor and more closely 
matches the sensitivity spectrum of silver halide film types. While photographic xuriting rate 
is approximately two times the GH (PSl) rate, the visual output luminance is approximately 
15% of GH (P31) phosphor 

' The specified photographic writimi speeds indicated for the 7104/R7103, 11302A, and2467B 
are not directly comparable with that of the other mainframes shoum. The microchannel- 
plate CRT of these scopes allows for the following relaxed photographic requirements: P31 
phosphor, C-53 camera with f/1. 9, l:0.85lens, and Palaroid Type 1073,000 ASA film without 
film fogging. 

COMPARATIVE CRT PHOSPHOR DATA 



Phosphor* 1 
WTDS JEDEC 


Fluorescence 
and 
Phosphor- 
escence 


Relative 

Luminance*' 


Relative 
Photographic 
Writing 
Speed*' 


Decay 


Relative 
Burn 
Resistance 


Ordering 
information 
Option** 


GJ 


PI 


Yellowish-green 


50% 


20% 


Medium 


Medium 


Special order 


WW 


P4 


White 


50% 


40% 


Med-Short 


Med-High 


74 


GM 


P7 


Blue*5 


35% 


75% 


Lxing 


Medium 


76 


BE 


P11 


Blue 


15% 


100% 


Med-Short 


Medium 


78 


GH 


P31 


Green 


100% 


50% 


Med-Short 


High 


80 


GR 


P39 


Yellowish-green 


27% 


NA"" 


Long 


Medium 


40 


GY 


P43 


Yellowish-green 


40% 


NA-" 


Medium 


Very High Special order 


GX 


P44 


Yellowish-green 


68% 


NA-< 


Medium 


High 




WB 


P45 


White 


32% 


NA*" 


Medium 


Very High 





• ' Tkktronix has adopted the Worldwide Phosphor Type Designation System (WTDS) as a replace- 
ment for the older JEDEC "P" number system rtferenced in this catalog. The chart lists the 
comparable WTDS designations for the most common "P" numbers. 
Measured with nktronixJld Photometer and J6523 Luminance Probe which incorporates 
a CIE standard eye filter. Representative of 10-kV aluminized screens. GH(P31) as r^erence. 

•3 BE (PU) as r^erence with Polaroid 612 or 106 film. Represenlalive of 10-kV aluminized 
screens. 

'* Not available. 

' " Yellowish-green phosphorescence. 

*' Some phosphor options may not be available on some products. 
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An application note describing photo- 
graphic writing speed, including 
measurement procedures and applica- 
tions is available. 

NOTE: A urriting speed enhancer used to fog 
the film may increase the photographic 
writing speed. See the Accessories section. 

Selecting a Phosphor 

The catalog description of each oscillo- 
scope indicates the phosphors normally 
supplied or available as options. While a 
special phosphor may be desirable for a 
specific measurement application, remem- 
ber that each phosphor has its own color, 
persistence, and bum resistance. Improve- 
ments in one characteristic are usucilly at 
the expense of others. The CRT Phosphor- 
Data chart provides comparisons. 

DIGITAL STORAGE 

Analog to Digital Converters 

There are several methods of digitizing or 
quantifying the different voltage levels of 
a waveform: successive approximation 
converters, flash converters, and scan 
converters. 



Successive Approximation Converters 

Those converters compare the input 
voltage to the output of a digital to analog 
converter (D to A). If the input is higher 
than the D to A output, the MSB (most 
significant bit) is set high; if it is lower, 
the MSB is set low. The converter then 
progresses to the next significant bit. Suc- 
cessive approximation converters have a 
fixed conversion time per bit. So, there 
is a trade-off between conversion speed 
and-resolution (8-bit versus 10-bit). For a 
high resolution converter, you must ac- 
cept a relatively long conversion time. 

Flash Conversion 

Flash Conversion is a technique for con- 
verting analog signals to digital output in 
the shortest period of time. It consists 
basically of a binary resistive divider and 
a number of comparators equal to the 
binary resolution. 

Although having a short conversion time, 
the weighted values of the resistive 
divider may degrade as the frequency 
increases. 



Scan Conversion 

This method is used in Ttek's signal pro- 
cessing systems instrumentation. It in- 
volves storing the information on a target 
in the COT and reading off this data using 
a separate scanning beam on the other 
side of the target. The scan conversion 
process provides effective sampUng rates 
as high as 1000 GS/s in the case of the 
7250. It is, however, quite expensive and 
dependent on the writing beam's inten- 
sity, similar to conventional CRT storage. 

Real-Time or Equivalent Time? 

Real-time digitizing for everything would 
be ideal, but there are limits. Real-time 
digitizing of a high-frequency waveform 
requires very fast sampling and conver- 
sion rates along with very fast memory 
for storing the data. For example, to cap- 
ture just two samples per cycle on a 100 
MHz sine wave requires a sample rate of 
5 nanoseconds/point. That means leading- 



PORTABLE DIGITAL STORAGE OSCILLOSCOPES 



Features 


336A 
Scope 


2201 

Digital Scope 


2230/2221/2220 
Digital Scope 


2430A/2432Ay2440 
Digital Scopes 


Digitizing 
Technique 


Successive 
approx. 


Dual stage flash 
conversion 


Dual stage flash 
conversion 


CCD 


Maximum 
Sample Rate 


1 MS/s 
(1 j<s/point) 


10 MS/s 


20 MS/s 


500 MS/s (2440) 
250 MS/s (2432A) 
too MS/s (2430A) 


Vertical Amplifier 
Analog Bandwidth 


50 MHz 


20 MHz 


100 MHz (2230) 

60 MHz (2220, 2221) 


300 MHz (2440, 2432A) 
150 MHz (2430A) 


Vertical 
Resolution 


8-bits 


8-bits 


8-bits 


8-bits 


Record Length 
(Points) 


1024 per 
channel 


2048 per 
channel 


2048 dual 
4096 single 


1024 per channel 


Input Channels 


2 chopped 


2 simultaneous 


2 chopped 


2 simultaneous 


Independent 
Time Bases 


1 plus 
delaying 


1 


1 plus delaying 
(2230): 1 (22202221) 


1 plus delaying 


Maximum 
Sweep Speed 


100 ns/div 
(10 ns in X10) 


100 ns/div 
(10 ns in X10) 


50 ns/div 
(5 ns in X10) 


2 ns/div (2440, 2432A) 
5 ns/div (2430A) 


Pretrigger 


pre. mid, post 


Yes 


Yes 


Yes 


Posttrigger 


Yes 


Yes 


Yes 


Yes 


Waveform 
Storage Registers 


2 plus 16 opt 


1 


3 plus 26 opt (2230): 
1 (2220 2221) 


6 


Waveform 
Processing 


averaging 
enveloping 
CH1±CH2 
CH1XCH2 
RMS, mean, p-p 


None 


averaging 

(2230,2221) 

smoothing 

enveloping 

(2230,2221) 


averaging envelope 
auto pass/fail, 
multiply, add, auto 
waveform 
measurements 


Waveform Date 
Output Format 


Binary 


HPGL 


ASCII, binary, hex 


ASCII or binary 


Prices begin at 




$1,495 


$4,995/$3.995/$2.995 


$7.950/* '/$1 1.500 


Contact your local sales office. 
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edge, state-of-the-art digitizing and 
memory technology. This need for speed 
usually results in a speed/resolution 
trade-off, the m^or disadvantage of con- 
tinuous real-time digitizing. 

The exception in real-time digitizing is the 
scan-conversion technique. Scan conver- 
sion, however, is not really continuous. A 
scan converter takes a snapshot of the 
waveform and then spends a block of 
time doing the conversion of all samples 
as a batch, rather than continuously 
digitizing on a sample-by-sample basis like 
other real-time digitizers. 




Figure I. In real-time sampling, samples are 
taken one after the other, in order, from the 
beginning of signal acquisition to its end. 




Figures. Equivalenl-time digitizing can use 
either random or sequential sampling (ran- 
dom is shown in the illustration). In both cases, 
a few samples are taken from each of 
numerous acquisitions of a wav^orm and 
then assembled into a representation of one 
wav^orm (the dotted line). 

If the waveform is repetitive, you don't 
have to capture it in real time. A typical- 
ly lower-cost approach for repetitive 
waveforms is using equivalent-time 
methods to achieve higher effective sam- 
pling rates, as high as 100 GS/s or more 
in some cases. 

The equivalent-time sampling technique 
limitation is that it can be used to its full 
range only on repetitive waveforms. For 



single-shot acquisitions, the bandwidth is 
much lower since the digitizer must take 
data in real time. That means the sample 
rate is the actual— not the effective— real- 
time sample rate of the equivalent-time 
digitizer. Newer digitizers provide a dif- 
ferent solution to this dilemma- 
combining real-time and equivalent-time 
digitizing in one instrument. This extends 
the effective bandwidth of the digitizers. 

SAMPLING OSCILLOSCOPES 

Sampling is a powerful technique for ex- 
amining very fast repetitive signals. Sam- 
pling is similar to the use of stroboscopic 
light to study fast mechanical motion. 
Progressive samples of different portions 
of successive waveforms are taken. Then 
they are "stretched" in time, amplified 
by relatively low-bandwidth amphfiers, 
and finally shown (all seemingly at one 
time) on the screen of a CRT. The display 
produced is a replica of the sampled 
waveforms. 

If your measurements require full pro- 
grammability and up to 20 GHz band- 
width, the 11801 or 11802 will fill your 
needs. If you prefer the flexibility of the 
7000 Series, but still need equivalent 
bandwidths to 14 GHz, consider the 
sampling plug-ins described in the Plug- 
In section. 

CRT STORAGE 
Stored Writing Speed 

For CRT-storage scopes, the storage- 
capability specification is stored writing 
speed. This figure of merit is expressed 
in distance per unit of time. Often div//fi 
is more meaningful for your measure- 
ments. However, because some scopes 
have nonstandard-sized graticules (that is, 
other than 1-cm-square m^or divisions) 
cm//« is useful for comparisons. 

Stored writing speed is dependent on the 
speed and amplitude of the input signal. 
If you know the step (pulse) rise time or 
sine-wave frequency of the input signal 
and the amplitude of the waveform you 
want to display, you can use the graph to 
determine which storage scope is 
recommended. 

Bistable CRT Storage 

The phosphor in a bistable CRT-storage 
scope has two stable states: written and 
unwritten. Once stored, this phosphor 
typically allows waveforms to be dis- 
played for several hours, or until erased 
by the operator. Bistable storage is the 
easiest CRT-storage type to use. It is also 
the least expensive CRT-storage tech- 
nology. It features bright, long-lasting 
displays, but in comparison with other 
storage technologies, bistable storage 
displays have less contrast. 



LABORATORY DIGITAL STORAGE OSCILLOSCOPES 



Features 


11801/11802 

Digital Sampling Scopes 


11401/11402/11201 
Digitizing Scopes 


7854 Waveform 
Processing Scope 


Digitizing 
Technique 


Sequential sampling 


Dual stage flash 
conversion 


Successive approx. 


Maximum Sample 
Rate 


200 kS/s 


20 MS/s 


500 kS/s 
(2 (is/point) 


Vertical Amplifier 
Analog Bandwidth 


20 GHz 


500 MHz (11401) 
1 GHz (11402) 
400 MHz (11201) 


400 MHz/real 
(14 GHz/samp) 


Vertical Resolution 


8 bits 


10 bits: 14 bits 
with averaging 
(9 bits 11201) 


10 bits 


Record Length 
(Points) 


512 to 5120 


512 to 10,240 


128 to 1024 


Input Channels 


Up to 136-' 

(up to 68 simultaneous) 


Up to 12 (Up to 
8 displayed) 
(11201: 4 channels, 
up to 8 displayed) 


Up to 4 
chopped 


Independent 
Time Bases 


1 plus 7 windows 


1 main and 
1 window 


1 delaying 


li^aximum 
Sweep Speed 


1 ps/div 


500 ps/div 


500 ps/div 
(20 ps/div) 
Sampling 


Pre-trigger 


Yes (11802) 


Yes 


No 


Post-trigger 


Yes 


Yes 


Yes, w/delaying 


Waveform Storage 
Registers 


512K points 
variable 


64K points 102K 
points (opt) 


2 to 16 

(5 to 40 opt) 


Waveform 
Processing 


Waveform functions,, 
pulse parameters, 
TDR, propagation delay 


Waveform functions, 
pulse parameters 


Averaging 
parameters 
keystroke 
programming 


Waveform Data 
Output Format 


ASCII or binary 


ASCII or binary 


ASCII 


Prices begin at 


$23.500/$22,000 


$13,000/$15.500/'2 


$15,275 



*' 11801— up to 8 channels; with four SMUs—up to 136 channels. 
11802— up to 4 channels. 
Both display up to 8 waveforms. 
Contact your local sales office. 
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CRT STORAGE PERFORMANCE 
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Bandwidth 
Limit 100 MHz 



: 7934 Vertical 
Bandwidth 
Limit 500 MHz 



The advantages of bistable storage make 
it particularly useful for mechanical 
measurements, signal comparisons, and 
data recording. 

Variable-Persistence CRT Storage 

If you don't need to store waveforms for 
hours at a time, variable-persistence CRT 
storage provides easy viewing with high 
contrast between the dark background 
and bright waveforms. This type of 
storage provides the best displays when 
viewing traces with varying intensities, 
such as delaying and delayed sweeps, or 
traces with external z-axis (intensity) 
modulation. 

Varying the persistence permits you to 
adjust the scope so that the entire 
waveform can be viewed, yet the stored 
trace will fade from view just as a new 
waveform is being stored. Also, you can 
view several traces before the first one 
fades from view. Then you can see signal- 
response variations as you make changes 
in a circuit. 

Variable persistence can also be used to 
provide display integration so that only 
the coincident portions of a repetitive 
signal are displayed. Aberrations or jitter 
not common to all traces will not be 
stored or displayed. Low-repetition-rate, 
fast-rise-time signals that are not discem- 
ible on conventional CRTs can be easily 
viewed with this storage technology by 
allowing each repetition to build up the 
trace brightness. 

Fast-Transfer CRT Storage 

Past-transfer storage scopes use a CRT 
with a special intermediate mesh target 



optimized for speed. This target captures 
the waveform and then transfers it to 
another mesh, one optimized for longer- 
term storage. As the name implies, the 
fast-transfer storage mode provides in- 
creased writing speed (see below) for the 
7623 A, 7633, and 7934 Laboratory 
Oscilloscopes. 

The second target can also be designed 
to offer bistable, variable persistence, or 
both modes in combination with the 
transfer mesh, or by itself. In the 7623A, 
7633, and 7934, this combination of 
capabilities provides unique multimode- 
storage instruments. Using front-panel 
controls, you can select the operating 
mode suited to your specific measure- 
ment situation. 

TECHNICAL ASSISTANCE SERVICES 

When you need technical assistance to 
supplement your own resources, 
Tfektronix can arrange the services of an 
application engineer skilled in meeting 
your needs. For more information, see the 
New Products/Solutions Section. 

GPIB AND RS-232C 
OSCILLOSCOPES 

All 11000 Series Oscilloscopes provide 
both GPIB and RS-232C interfaces as 
standard features. These instruments and 
the 7854, 7250, 2465B/2445B, 2467B, 
2455B, 2220, 2221, 2230, 2440, 2432A, 
2430A, 222, 336A, and 5223, with their 
respective GPIB features and options, 
give you an opportunity to improve the 
consistency of measurements and to con- 
trol costs. 



The new 2440 extends the 2400 Series 
Digital Oscilloscope line by offering 500 
MS/s sampling as well as 300 MHz band- 
width. These compact, portable scopes 
provide time-saving, drudgery-eliminat- 
ing automation features such as auto 
setup, auto measurements, auto pass/fail 
testing, and auto sequencing. They are 
fully GPIB compatible. 

The 2465B/2445B/2467B Family offers a 
Counter/Timer/Trigger option for 
automatically measuring frequency, 
period, rise time, fall time, pulse width, 
and time between events. Also, by com- 
bining the GPIB and Digital Multimeter 
options, this system can efficiently per- 
form both waveform and steady-state 
measurements. For a truly comprehensive 
measurement system, combine GPIB, 
CounterTimer/Trigger, and DMM options. 

Software development won't overwhelm 
your program if you use the built-in Lea rn 
mode of the 2465B/2445B/2467B-Family 
GPIB option to generate detailed set-up 
instructions. With Tfektronix EZ-TEST 
software, your controller will do more for 
you with less programming effort. 

The following factory installed or retrofit 
options are available for the 2230/2221/ 
2220 Oscilloscopes: 

• GPIB (IEEE-488) Talker/Listener 
(instrument not fully programmable). 

• RS-232 Tklker/Listener (instrument not 
fully programmable). 

Only one of these options can be installed 
at the time of order. The scopes are not 
programmable; however, single-sweep 
reset and some limited storage functions 
are programmable to enable "babysit- 
ting" applications. The 2230 also includes 
26K of battery-backed memory with 
either the RS-232 or GPIB option for ad- 
ditional waveform storage (up to 52 
waveform sets). 

The 2220/2221 is available with GPIB or 
RS-232 options, but does not have 
battery-backed reference memory. 

The compact 336A Oscilloscope simul- 
taneously displays real-time and digital- 
ly stored waveforms. An Auto mode 
allows "hands-off " operation in many 
applications. 

TRAINING 

Tfektronix Instrument Group Customer 
Training offers operation and application 
training to help you get full value out of 
your in.strumentation investment. Infor- 
mation is in the Customer Training Sec- 
tion. For further information, or to enroU, 
call us at 1-800-835-9433 ext. 430. In 
Oregon call collect 1-629-1017. 
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"~[ZL^ OSCILLOSCOPE 
LlX REFERENCE 



Tektronix Oscilloscopes/Signal Measurement Systems 
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2430A 


FEATURES 




















































Digital Storage 










q 
o 




p 






Q 

o 


p 












p 










D 

o 






a 


Analog 
















M 


M 






M 














n 


M 












CRT Storage 
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APPLICATIONS 
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A=Successive approximation B=Bandwldth reduction for single-shot events D=Dual Beam 
F=Flash conversion G=Gated 750 MHz, 10-digit universal counter/timer 

□ Shading indicates features, applications and signals handled by each product. 
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APPLICATION/SCOPE 
I [_r\ REFERENCE 



Applications 


Recommended Products 


A 

Acoustic Emission 


7854. 11400 Series, RTD 710A, 11300 Series, 
7D20/7603, 2432A, 2430A, 5113, 5111A Opt 03, 
336A, 2220 Series 


Amplifier Design 
and Testing 


11300A Series, 2236, 2225 


Analog Design 


7104/DCS01, 7854, 7934, 11300A Series. 
2400B Series. 2430A, 2432A, 2440 


Audio 


11300A, 7854, 5113, 5111A Opt 03. 336A 


Applied Research 


7912HB. RTD 710. 11300A Series. 2432A. 
2430A, 2440 


Automated Production 
Testing 


RTD 710A, 11400 Series, 11300A Series, 2400 
Series. 7D20/7603 


Automatic Waveform 
Measurements 


R7103/DCS01. 7104/DCS01. 11000 Series, 7854, 
RTD 710A, 2400 Series. 2467B/DCS01 


Automotive/Motor 
Vetiicle 


11300A Series. R7633. SC500 Series/TM503A, 
305 


B 

Biomedical Research 


11400 Series. 7D20/7603. 5113. DCS01, 2230. 
5110. SC500 Series/TM503A, 212 


Biophysical 
Instrumentation 


314. SC500 Series/TM503A 


Biophysical R&D 


7854. 11300A Series, 5113, 5111 A Opt 03, 
336A, DCS01 


C 

Cable Testing, 
Fault Locating 


11800 Series/SD-24, 7000 Series/7S12/ 
S-6/S-52 


CCD Development 
& Testing 


7854, 11400 Series, 11300A Series, 2400 
Series. RTD 710A. 7633, 7623A, 2432A, 
7D20/7603, 5441, 2430A, 5113, 5111 A Opt 03, 
336A, 2200 Series, 2240 


Communications 


11800 Series, 11400 Series, 11300 Series, 7934, 
11201,7633 2467B, 2440, 2432A, 336A, 2465B, 
314, 2300 Series, SC500 Series/TM503A, 
2445B, 221, 2247A, 2246A, T201, T202, 2245A, 
2225 


Component Testing 


7104/DCS01, 11300A Series, 7623A, 2432A, 
2430A, 2440, 2235, 2225 


Computer Peripheral 
Service 


2337 2236YA, 2336, 2335 


Counter Timer 
Measurements 


11300A Series, 7000 Series, 2400 Series. 2236 


Current 
Measurements 


5000 Series/5A21N, AM503 Opt 01/any scope. 
P6032 or P6022 Probe/any scope 


D 

Data Logging 


11300A Series. DCS01, 2402 


Destructive Testing 


7633. 11300A Series, 7934 


Digital Design and 
Troubleshooting 


7104/DCS01, 11400 Series, 11300A Series, 
7904. 7633. 2440 Series. 2400B Series. 7934. 
11201. 7D20/7603, 2230, 2336, 2247A, 2246A, 
2245A. 2221. 2220. 2225 any scope with 
P6408 Probe 


Disl< Drive Repair 


11300A Series. 2230. 2236, 2246A 


E 

Education 


DCS01, 2230, SC500 Series/TM502, 2235 
2246A, 2210, 2225. 2201. 2205 


Electro-Magnetic 
Pulse 


7250. R7103/DCS01. 7104/DCS01. 7912HB. 
7934. RTD 710A. 11300A Series. 7633. 7623A. 
5441. 2440 


Electromechanical 
Design and Test 


7854. 11400 Series. 5113, 5111A Opt 03, 5111A, 
336A, 2230, 5110, SC500 Series/ 
TM503A, 305 214, 221, 2210, 212, 2201 


Electrostatic 
Discharge (ESD) 


R7103/DCS01. 7104/DCS01. 7912HB, 7934. 
RTD 71 OA. 11300A Series, 7633. 7623A, 
2467B/DCS01. 5441, 2440 



Applications Recommended Products 

F 

Fiber Optics 7104/DCS01, 7854, 11400 Series/P6701/ 

P6702, 11300A Series/P6701/P6702. 5441. 
DCS01. 2815 



Field Service 



2467B/DCS01, 2465B, 2445B, 2205 SC500 
SeriesrrM503A, 2236, 2201, 2210, T201, T202, 
2235, 2225 



Floating Isolated 
Measurements 



214, 221, 212, T201, T202, A6901 



Fluorescence Decay 



7250, R7103/DCS01, 7104/DCS01, 7912HB. 
11302A/DCS01, 7934. 2467B/DCS01 



Geophysics and 
Seismic 



7854. 5113. 5111A Opt 03. 336A. SC500 
Series/TM503A 



H 

High-Energy Physics 



7250, 7104/DCS01, 7912HB. 11302A/DCS01. 
RTD 710A. 7934, 2467B/DCS01, 5441, 2440 



High-Energy Pulsed 
Power Supplies 



7912HB, 11300A Series, RTD 710A, 7633. 
7623A. 7934. 2467B/DCS01. 2440F1 



High-Speed Chemical 
Reactions. E.G.. 
Explosives 



7854. 11300A Series. RTD 710A. 2467B/DCS01, 
5113. 5111 A Opt 03. 336A 



High-Speed Logic 



7104/DCS01. 
7934 



11400 Series. 11300A Series. 



High-Speed 
Semiconductor 



7250. R7103/DCS01. R7104/DCS01, 7912HB. 
11300A Series. RTD 710A, 2467B/DCS01 



High-Voltage 7934. 7844. RTD 710A. any dual channel 

Measurements scope with A6902B. any scope with P6015 or 
P6009 Probe 



Hybrid Board Testing 



11400 Series. 11300A Series. RTD 710A. 
7D20/7603. 2432A. 5113. 5113 Opt 03. 336A. 
2220 Series. 2430A. 2440 



Image Analysis. CRT DCS01/PEP301 



Industrial Control 
Systems 



314, 214 



Industrial Plant 
Maintenance 



SC500 Seriesn"M503, 221 



Kinetic Chemistry 11400 Series. RTD 710A, 11300A Series, 

7D20/7603. 2432A, 5113, 5111A Opt 03, 336A, 
2220 Series 



L 

LASER 



LIDAR 



7250, R7103/DCS01, 7104/DCS01, 7912HB, 
RTD 710A, 11300A Series. 7934. 2467B/DCS01, 

5441. DCS01 

7250. RTD 710A. 11300A Series, DCS01 



Lightning Research 



R7103/DCS01, 7104/DCS01, RTD 710A, 7633, 
11300A Series, 7623A, 7934. 2467B/DCS01. 
2440PIR 



Liquid Crystal Light 5113. 5111A Opt 03. 336A. DCS01 



Low-Repetion Rate 
Observation 



R7103/DCS01. 
7934. 5113 



7104/DCS01. 11300A Series. 



M 

Manufacturing Test 
& Process Control 



Materials Research 

Measurement Against 
a Standard 



11400 Series. RTD 710A. 11300A Series. 2400B 
Series. 2247A. 2246A. 2245A. 2205, 2432A, 

2430A, 2240FIR. DCS01. T201. T202 

7250. R7103/DCS01. 7104/DCS01, 7912HB, 

RTD 710A, SC500 Series/TM503A 

11400 Series, 11300A Series 



Mechanical 
Measurements 



11400 Series, 7854. 5113. 5111A Opt 03. 5111A, 
336A. DCS01, SC500 Series/TM503A 



Medical Equipment 
Servicing 



2230, SC500 Series/TM503A, 2221. 2220, 305 



Please refer to Alphanumeric Index on pages 2 to 5 for location of each product. 
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TCIZ APPLICATION/SCOPE 
I Llr\ REFERENCE 



Applications 


Recommended Products 


Applications 


Recommended Products 


Medics! SiQnals, E.G., 
QRS Complexes 


7854. 11400 Series, 11300A Series, 5113, 5111A 
Opt 03, 336A, SC500 SeriesTTMSOSA 


Remote Monitoring/ 
Services 


DCS01, 2430A, 2402 


IVrCI 1 lUI y w\Ji O i\J 


7000 ^fsrific 


RF MAriiilatinn 
ni iviuu uiduui 1 


7n90/7601 94.10A nP"^01 


Measurements 




HODOtlCS 


roM, bllJ, 4:4o0A, olnA Upt Oo, oooA, 
DCS01 


Microprocessor 


7000 Series/7A42, 11400 Series, 11300A Series, 




System Design 
and Debug 


7D20/7603, 2432A, 5113, SIIIA Opt 03, 336A, ' 
2220 Series 


Rugged Field Service 


2465B, 2445a 2400 Series, SC500 

<5pripc/TMCl1'^ 9'^'^7 9'^'5RYA 9*^1^ 9'5'5^ 
OCMCb/ 1 IVI3 1 3, c.<J<Jt, ^OOUlM, ^OOO, ^OOU 


Military 


2336YA. 2440, 2246 Opt 1Y, 2235 Opt 01 


S 




ivioauie Ml t 




Semiconductor Test 


/uuu benes/ rbi£//bii, rULKJ oeries//oiiN, 


Multi-Channel 
Differential TDR 


iiouu beries 




7854, RTD 710A, 11400 Series, 2467B/DCS01, 
2465B, 2440 


Multi-Channel Time 


t louu bertes 


Shock Testing 


11400 Series, 7D20/7603, 2432A, 5113, 5111A 
Opt 03, 336A, 2220 Series 


tometry (TDR) 




Signal Averaging 


7854, 2440, 2432A, 2430A, 2230 


Multi-Channel Time 
Domain 


11800 Series 


Smart-Scope 
Applications 


11800 Series, 11400 Series, 11300A Series, 
2402 


Transmission (TDT) 




Spectrum Analysis 


7000 Series/7L5, 7L12, 7L14 


N 

Non-Destructive 
Testing & 
Ultrasound 


7912HB, R7103/DCS01, 7104/DCS01. 7854. 
11400 Series. 11302A/DCS01. RTD 710A. 
2467B/DCS01, 7633. 7D20/7603, 2440, 2432A. 
5441, bllo, bniA Upt Oo, dJbA, bUoOO 
Series/TM503A. 2430A, 2200 Series, DCS01. 


T 
1 

Telecommunications 


11800 Series, 11400 Series, 11300 Series, 
2430A, 2230, 2221, 2440, 2200 


Television 

Measurements 


7000 Series, RTD 710A, 11300A Series. 2400 
Opt 05 Series, 2200 Series 




Television and 
VCR Service 


2445A Opt 05, 2246A, 2205, 2201 


Optical 

Communications 


R7103/DCS01, 7104/DCS01, 11400 Series, 
11300A Series, 2467B/DCS01, 2815 


Temperature 
Measurement 


2400 Opt 01 Senas. 2236. DM502A/TM503 with 
any scope, DM501A/TM503 with any scope 


Optical Component 
Development 


R7103/DCS01, 7104/DCS01, 11300A Series, 
2467B/DCS01, 2815 


Tempest/Intelligence 
Testing 


RTD 710A, 7633, 7623A, 5441, 2440 


Optical to Electrical 
Converters 


7000 Series/7F10, 7000 Series/S-42, 11300A 

oerieS/rb/Uii/rD/^UI , U l bUo/Un/oUo/ 1 MoUjA/ 

any scope, i luo/rD/Uii/rD/ui/any scope 




Time Domain Reflec- 
tometry (TDR) 


11800 Series, 7000 Series/7S12 


P 

Partial Physics 


7250 R7103/DCS01, 7104/DCS01, 7912HB, 
inooA 'Sprip's RTD 710A RTfiypo nr"^ni 


Time Domain Reflec- 
tometry (Differential) 


11800 Series 


Time Domain Trans- 


11800 Series, 7000 Series/7S12 


Plant Maintenance 


T201, T202 


mission (TDT) 




Power Supply Design 
and Testing 


7104/DCS01, 7854, 11400 Series, RTD 710A, 
7633, 11300A Series, 7623A, 7934, 11201. 
7D20/7603, 5441, 2432A. 2430A, 5113, 24658, 


T-Carrier Verification 


11300A Series, 2432A 


u 

UHF Measurement 


11800 Series, 7000 Series/7S11, 11300A Series 




miiA r^nf n*^ "^^ra 95*^0 9991 944 ^^r 9990 
2245A, 2201, AM503 Opt 01/any scope, 1 MQ 
scope/rb04b rt 1 rrooe, any dual cnannei 


V 

Vibration Analysis 


7854, 5113, 5111A Opt 03, 5111A, 336A, SC500 
Serles/TM503A 




scope/A6902B 


Video Research, 
Design 


DTn 7ir\A 7COO IIQAHA Cnr'mr^ 7COOA 0>*C7Q 

nlU flUnJudo, 1 loUUA beries, /^D<£oA, dAofO 


Power Transmission 


RTD 710A 9430A 


Fault Detection 
Design 




Video Signals 


11300A Series, 2467B Opt 05, 2432A, 5113, 
5111A Opt 03, 336A, 2445B Opt 05, 2220 
Series 


Power-Line Monitoring 


11400 Series, 7D20/7603. 2432A, 5113, 5111A 






Opt 03, 336A, 2220 Series 


VITS Analysis 


2400 Series Opt 05, 2245A, 2246A 


PrPQQiirP ^witrhpc/ 

Activators 


11400 Sprip<! inOOA Sprip<: 7090/7601 
2432A, 5113, 5111A Opt 03, 336A, 2220 Series 


W 

Waveform Analysis, 

OndfaUlCI liCoUUI 1 


1 cXiKj, / 1U4/UL.OU1 . / y 1 ^in D, n tjuu ocries, 

114nrt Qorioc RTn 7in IT^nnA Qorloc 19,^A 
1 l*tUU Oci Ico, n 1 U ' lU, 1 IOUUr\ OCI Ico, / OO**, 


Process Control 


DCS01, 214, 221, 212, 2201 


Production Line 

Ai itnmjitip TfiQtinn 


11400 Series, 11300A Series, 2467B, 2465B, 

944SR 9410A 




2440, 2432A. 2430A. 336A, DCS01, 2230. 
2221, 2220. 2240, 2402 


Pulse Echo 


/uuu beries/zUio, mu /iua, iioUUA benes. 


vvuiu ncouyiiiiiuii 




IVICOOUI 1 ICrl IIO 


2440 


A 




D 

n 

Radar 


7250, R7103/DCS01, 7104/DCS01, 7912HB, 


A-nay CLfUipiiiciii 

Maintenance 


QQCA 99'^n 




RTD 71 OA, 11300A Series 


X-Y Power Dissipation 


7000/7D15, 11400 Series, RTD 710, 11300A 


RADAR Signature 


R7103/DCS01, 7104/DCS01, 11300A Series, 


Measurements 


Series, 11201 


Analysis 


2467B/DCS01 






Relay Testing 


11400 Series, 7D20/7603, 2432A, 5113, 5111A 







Opt 03, 336A, 2220 Series 



Please r^er to pages 521 and 522 for recommended or standard oscilloscope/probe combinations. 
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PORTABLE NONSTORAGE OSCILLOSCOPE SELECTION GUIDE 



Product 


Bandwidth 


MiniinuiTi 

Deflection Factor 


Dual Channel 


Mfl vimi im 

Sweep Rate 


Sweep 


Price 


2467B*' 


400 MHz 


2 mV/div at BW 


4 Channels 


500 ps/div 


X 


$11,900 


2465B*' 
2465B CT*' 
2465B DM"' 
2465B DV*' 


400 MHz 


2 mV/div at BW 


4 Channels 


500 ps/div 


X 


$5,850 
$7,700 
$9,000 
$9,900 


2455B'' 


250 MHz 


2 mV/div at BW 


4 Channels 


1 ns/div 


X 


$5,350 


2445B"' 


150 MHz 


2 mV/div at BW 


4 Channels 


1 ns/div 


X 


$3,695 


2337 


100 MHz 


5 mV/div at BW 


X 


5 ns/div 


X 


$4,700 


2336 


100 MHz 


5 mV/div at BW 


X 


5 ns/div 


X 


$4,270 


2336YA 


100 MHz 


5 mV/dIv at BW 


X 


5 ns/div 


X 


$4,490 


2335 


100 MHz 


5 mV/div at BW 


X 


5 ns/div 


X 


$3,940 


2235 


100 MHz 


5 mV/dIv at BW; 2 mV/div 


X 


5 ns/div 


X 


$1,595 


2235 Opt 01 


100 MHz 


5 mV/div at BW; 2 mV/div 


X 


5 ns/div 


X 


$2,395 


2236 


100 MHz 


5 mV/div at BW 2 mV/div 


X 


5 ns/div 


X 


$2,9t»5 


2205 


20 MHz 


5 mV/div at BW 


X 


10 ns/div 




$695 


2225 


50 MHz 


500 MV/div at 5 MHz: 
5 mV/div at BW 


X 


5 ns/div 


X 


$1,095 


2245A 


100 MHz 


2 mV/div 


4 Channels 


2 ns/div 


X 


$1,895 


2246A 


100 MHz 


2 mV/div 


4 Channels 


2 ns/div 


X 


$2,395 


2247A 


100 MHz 


2 mV/div 


4 channels 


2 ns/div 


X 


$2,795 


305 


5 MHz 


5 mV/div 


X 


100 ns/div 




$3,150 


221 


5 MHz 


5 mV/div 


X 


100 ns/div 




$2,715 


213 


1 MHz 


20 mV/div at BW 
5 mV/div 




400 ns/div 




$3,400 


212 


500 kHz 


10 mV/div at BW: 1 mV/div 


X 


1 /is/div 




$2,095 


MODULAR OSCILLOSCOPES 


SC 504-2 


80 MHz 


5 mV/div at BW 


X 


5 ns/div 




$3,960 


SC 502*2 


15 MHz 


5 mV/div at BW: 1 mV/div 


X 


20 ns/div 




$2,840 


*' Programmable via included or optional GPIB; useful in automated test applications. 

" The SC 502 and SC 504 are oscilU>scopes that plug into a TM 500 or TM 5000 Mainframe for operation. See Modular Instruments section. 




LABORATORY NONSTORAGE OSCILLOSCOPE SELECTION GUIDE 






Product 


Bandwidth*! 


Minimum 
Deflection Factor 


Number 
of Channels 


Maximum Sweep Rate 


Price*' 


7104/R7103 


1 GHz 


10 mV/div at BW 


Up to 4 


200 ps/div 




$26,695/$27 275 


7904A/R7903 


500 MHz 


10 mV/div at BW: 
10 iiV/div:1 mA/div 


Up to 4 


500 ps/div 




$11,530/$10,980 


11302A*' 


500 MHz 10 mV/div at BW 
750 MHz (Counter/Timer) 1 mV/div at 250 MHz 


Up to 8 


500 ps/div 




$12,950 


11301A*' 


400 MHz 10 mV/div at BW 
750 MHz (Counter/Timer) 1 mV/div at 250 MHz 


Up to 8 


500 ps/div 




$8,550 


R7844 


400 MHz 


20 mV/div at BW 
10 /iV/div: 1 mA/div 


Up to 4 
Dual-Beam 


1 ns/div 




$18,335 


7603/R7603 


100 MHz 


5 mV/div at BW 
10 /iV/div: 1 mA/div 


Up to 4 


5 ns/div 




$3,995/$4,910 


5440/R5440 


50 MHz 


5 mV/div at BW 
10 ;iV/div:05 mA/div 


Up to 8 


5 ns/div 




$4,220/$4,300 


5110/R5110 


2 MHz 


1 mV/div at BW 
10 fiV/div: 0.5 mA/div 


Up to 8 


100 ns/div 




$2.305/$2.405 



•' Programmable via GPIB or RS-232C; useful in automated test applications. 

Bandwidths are real time. Sampling plug-ins that extend bandwidths to 14 GHz are available for most 7000 Series mainframes. 
" Price does not include plug-ins. 
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PORTABLE ANALOG OSCILLOSCOPES 



CONTENTS 



Portable Scopes 

Selection Guide 154 

Portable Scopes 

Application Notes 155 

Portable Scopes 

Accessories Chart 155 



Portable Nonstorage Oscilloscopes 
2465B 400 MHz, Four Channel . . 156 
2445B 150 MHz, Four Channel ... 156 



2465B DV Special Edition 

400 MHz 156 

2465B DM Special Edition 

400 MHz 156 

2465B CT Special Edition 

400 MHz 156 

2455B 250 MHz, Four Channel . . 156 
2467B 400 MHz, Four-Channel High 

Visual Writing Speed 159 

2335 100 MHz, Dual Trace 172 

2336 100 MHz, Dual Trace 

with ATime 172 

2336YA 100 MHz, Dual Trace 
with ATime, Elapsed 
Time Meter 172 

2337 100 MHz, Dual Thice with 
ATime & DMM 172 

2236 100 MHz, Dual-Trace, Dual 
Time Base, with Counter, 
Timer, Multimeter 175 



2235 100 MHz, Dual-Trace, 

Dual Time Base 175 

2245A 100 MHz, Four-Channel, 

CRT Readout 180 

2246A 100 MHz, V meter, Cursor, 

CRT Readout, ATime, 

Four-Channel 180 

2247A 100 MHz, Four-Channel, 

with Counter/Timer 180 

2225 50 MHz Dual-Trace, 

Alt Mag 185 

2205 20 MHz Oscilloscope 185 

Tektronix Classroom Series 137 

Educational Materials 137 

305 Battery Powered 

5 MHz/DMM 188 

221 5 MHz 189 

212 500 kHz Dual Trace igi 

Portable Power Accessories 

1105 Power Supply 315 

1106 Battery Pack 315 

1107 DC Inverter 316 

A6901 Ground Isolation Monitor . 542 
A6902B Voltage Isolator 543 



Tektronix offers the widest selection of 
portable scopes so you'll be able to 
choose the scope that best suits your 
needs. 

Twenty-eight portable scof)€s with many 
optional features are available with band- 
widths from 500 kHz to 400 MHz. 

All Portable Oscilloscopes listed in this 
section are available through the Nation- 
al Marketing Center by calling toll free 
1-800-426-2200 ext. 99. Besides giving 
you direct order entry, NMC Sales 
Engineers offer immediate technical 
assistance with product specifications, 
capabilities, and applications. They can 
send you literature, discuss available ac- 
cessories, tell you about payment terms 
and options, or help you contact your 
local sales and service office. 
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TdL^ PORTABLE 
I Lir\ OSCILLOSCOPES 



REFERENCE 



PORTABLE ANALOG OSCILLOSCOPE SELECTION GUIDE 



Product 


Band- 
width 
(MHz) 


Sensi- 
tivity 
(niVftllv) 


Number 
of 

Channels 


Delayed 
Sweep 


Fastest 
Sweep 
(ns/div) 


Features 


Size 

mm (In.) 
HxWxD 


Weight 
kg (lb) 


Power 
Requirements 


Prices 
Begin 
at 


2467B 


400 


2 


4 




500 ps 


4 div/ns visual writing speed, CRT readout, AVolts, 
iTime cursors. Auto Measurements 


190x330x467 
(75x13x18,4) 


109 
(24) 


Line (90-132/180-250 V ac, 
48-440 Hz) 


$1 1 ,300 


2465B** 
2465B CT*» 
246SB DM'i 
2465B DV 


400 


2 


4 




500 ps 


CRT Readout. AVolts, 

ATime Cursors, Auto Measurements 


190x338x434 
(75x133x171) 


10,2 
(224) 


Line (90-132/180-250 V ac. 
48-440 Hz) 


$5,850 
$7,700 
$9,000 
$9,900 


24SSB-' 


250 




4 




1 


CRT Readout, AVolts, 

ATime Cursors, Aulo Measurements 


190x338x434 
(75x13.3x17.1) 


102 
(224) 


Line (90-132/180-250 V ac, 
48-440 Hz) 


$5 350 


244SB'< 


150 


2 


4 




1 


CRT Readout, AVolts, 

ATime Cursors, Auto Measurements 


190x338x434 
(75x13.3x17.1) 


102 
(22 4) 


Line (90-132/180-250 V ac, 
48-440 Hz) 


$3 695 


2335 


100 


5 


2 




5 


Rugged, compact, ligtitweigtit 


140x270 x 430 
(5x11x17) 


77 
(17) 


Line (100-132/200-250 V ac, 
48-440 Hz) 


$3 940 


2336 


100 


5 


2 




5 


B Trigger, ATime 


(140x270 x430) 
(5x11x17) 


7.7 
(17) 


Line (100-132/200-250 V ac, 
48-440 Hz) 


$4,270 


2336YA 


100 


5 


2 




5 


B Trigger, ATime, elapsed lime indicator, extra 
probes and manual 


(140x270x430) 
(5x11x17) 


77 
(165) 


Line (100-132/200-250 V ac. 
48-440 Hz) 


$4,490 


2337 


100 


5 


2 




5 


B Trigger, ATime, DMM 


140x270 x430 
(5x11x17) 


7,7 
(17) 


Line (100-132/100-250 V ac, 
48-440 Hz) 


$4 700 


2245A 


100 


2 


4 




2 


Front panel auto setup CRT Readout ot scale factor 
and delay time 


! 176 x 360 x 445 
(7x14.2x175) 


75 
(16.5) 


Line (90-250 V ac, 48-440 Hz) 


$1,895 


2246A 


100 


2 


4 




2 


20 store/recall Ironi panel setups Front panel Auto 
setup TimeA/otls cursors and Atlme function. 
Voltmeter functions witti smart cursors. 


176x360x445 
(7x14.2x17,5) 


7.5 
(155) 


Line (90-250 V ac, 48-440 Hz) 


$2,395 


2247A 


100 


2 


4 




2 


Time/Volts cursors and Atime function Voltmeter 
functions witti smart cursors Frequency counter; 
time measurements with smart cursors, 20 
store/recall front panel setups Front panel Auto 
setup. 


176x360 x445 
(7x14,2x17.5) 


7.5 
(16.5) 


Line (90-250 V ac. 48-440 Hz) 


$2,795 


2246 Opt 01Y 
Mod A 


100 


2 


4 




2 


2246 meets MIL SPEC 28800C 
Type III, Class 3, 


176 x 360 x 445 
(7x142x17,5) 


7,5 
(16,5) 


Line (90-250 V ac. 48-440 Hz) 


•5 


2235 


100'^ 


2 


2 




5 


Dual Time Base, Single Sweep 
Trigger View, BW Limit 


137x360x440 
(5.4x142x17,3) 


6-1 
(13.5) 


Line (90-250 V ac, 48-440 Hz) 


$1 ,595 


2235 Opt 01 


100*3 


2 


2 




5 


Dual Time Base, Single Sweep Trigger View, BW 
Limit, Scale Illumination, HF/LF Rej Meets MIL 
SPEC 28800C Type III. Class 3 


137x360 x 440 
(5.4x142x17.3) 


6,1 
(13,5) 


Line (90-250 V ac, 48-440 Hz) 


$2,395 


2236 


lOO*-* 


2 


2 




5 


Dual time base witti 100 MHz counter, timer and 
fuli-lunction voltmeter P-P auto 


137x360x440 
(54x142x17,3) 


7.4 
(16.3) 


Line (90-250 V ac, 48-440 Hz) 


$2,995 


2225 


50 


05 
5 @ 
60 MHz 


2 




5 


Alternate magnilication, p-p auto XIO vert mag, 
HF/LF rej single sweep, TV trigger 


138x380x438 
(5.4x15,0x172) 


6,6 
(14.6) 


Line (95-128/185-250 V ac 
48-440 Hz) 


$1 ,095 


2205 


20 


5 


2 




10 


P-P Auto, X10 vert mag, horiz-mag, TV trigger 


138x380x438 
(5.4x15.0x172) 


6.6 
(14,6) 


Line (95-128/185-250 V ac 
48-440 Hz) 


$695 






5 








Autoranging DMM battery power 


(4.4x9x15) 


4.8 
(10.6) 


Built-in battery, 

line (90-132/180-264 V ac, 

48-440 Hz), or external dc 


$3,150 


221 


5 


5 






100 


5 MHz fiand-held 


80x130x230 
(3x5x9) 


1.6 
(3.5) 


Built-in battery, 

hne (90-250 V ac, 48-62 Hz) 


$2,715 


213 


1 


20 






400 


DMM/soope at <4 lb (1 7 kg) 


70x130 x 230 
(3x5x9) 


1 7 
(3.7) 


Built-in battery, 

line (90-136/180-250 V ac, 

48-62 Hz), or external dc 


$3,400 


212 


05 
(500 kHz) 


10 


2 




1000 
(1 ,is/div) 


Integral 1 MO probe 


80x130x240 
(3x5x10) 


16 

(3.5) 


Built-in battery, line 
(104-126 V ac. 58-62 Hz) 


$2,095 



The i^mB, iViSB. 2455B and 2'lS5B offer as options: U'/t digit DMM, ISO MHz Counter/Timer/Trigger, ITBil Word Recognizer, TV Trigger and GPIB Interface. 
Special Edition 2ll65B. 

The gS.S5 and 3236 are specified 100 MHz for sensitivities from 5 mV to 5 V/div and 90 MHz in S mV. 
•* See specifications in Digitizer section. 

Contact your local sales qffice for information. 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



""[Z|y PORTABLE 

L.r\ OSCILLOSCOPES 



REFERENCE 



PORTABLE ANALOG SCOPE PRODUCT LITERATURE AND APPLICATION NOTES 

Tfektronix product literature is readily available from your local Ttktronix Sales Office. 

Fbr data sheets and product brochures, just ask for literature on the specific instrument. Additional related publications also available are listed below. 





DMCripUon 


Order 


THI* 


DMcrtptlon 


Order 


2000 Series Warranty 


Describes Tek's 3-year vrarranty on 2000 


81W-5258 


Power Supply Testing 


Application Note (2236) 


46W-5211 


Brochure 


Series scopes and 5-yflar Wsrranfy-P/us Service 




General Troubleshooting 


Application Note (2236) 


46W-5212 


Using the 2336 


Pocket Reference Guide 


46W-5732 


TDR Measurements with 


Application Note (2236) 


46W.5215 


2245/65. 2445/65 TDR 


Application Note 


38W-52211 


a scope 


46W-5216 


Quick and Easy Phase 


Application Note 


38W.5223-1 


Pulse Rise Time 


Application Note (2236) 


46W-5217-1 


Measurement 






Integrating a Scope 


Article Reprint 


46W-5337 


Chip CRT and Assembly 


Article Reprint 


38W-5312 


Portable Storage 


Selection Guide 


41W-5546 


400 Series Portable 
CRT Storage Scopes 


Descnbes the 466, 464, and 434 portable 
storage scopes 


40W-3793-2 


M3ur Direct Line to the 
World's Best Instruments and 


Find out about the Tektronix National 
Marketing 


60A.4873-1 


336 Brochure 


Describes 336 


53W-5426-1 


Technical Expertise 


Center and Tek's Service (Dflices 




XYZs of Using a Scope 


A primer thai features the 2225 Series 


46W6428 


2245/2246 VITS Analysis 
(or TV Servicing 


Application Note 


46W-6311 


XYZs Instructor s Aid 


Supplement to Primer 


46W-6466 






2225: Setup and Analysis 
Rise Time 


Technique Bnef 
Technique Brief 

Technique Brief 
Technique Bnef 


46W-6425 
46W-6427 


A 1 £.a VVUrKUUuK 


Supplement to Primer 




Using Delayed Sweep 
In Measuring Digital 
Word Trams 


Application Note (2246) 


41AX-3349 


Dual Trace & 
X-Y Phase 
Amplitude 


46W-6424 
46W-6426 


VITS Analysis for TV 


Application Note 


41AX-4047-1 


Period and Frequency 


Technique Brief 


46W-6423 


Servicing 




46W-5207 


2225 Primer 


Concepts 


46W-6428 


Basic Video System 


Describes TV measurements using 2445B/65B 


38W-5S11 


2225 Instructor s Aid 


Supplement to Pnmer 


46W.6466 


Measurements 


Option 05 scopes 




2225 Workbook 


Supplement to Primer 


46W-6465 


Pulse Parameters 


Application Note (2236) 


46W52051 


2225 Poster 


Supplement to Primer 


46W-6430 


Frequency Measurements 


Application Note (2236) 


46W-5206-1 


2215A Primer 


Concepts 


46AX-4758-2 


Pulse Ringing and Overshoot 


Application Note (2236) 


46W-5209 


221 5A Poster 


Supplement to Primer 


46n.528 


Swept Frequency Filter 
arnJ AmpliJier 


Application Note (2236) 


46W-5210 


ABCs of Probes 


Primer on signal acquisition probes, 
applications, specs and selections 


60W-6053 



PORTABLE SCOPE/ACCESSORIES COMPATIBILITY GUIDE 





PROBES'* 


CAMERAS 


CARTS 


MISCELLANEOUS ACCESSORIES 






Active 


Current 


Single Shot or 
Low Rep Rate 


Stored/Stable 
or Repetitive 


Low Cost 






2445B 

2455B 
2465B 
24658 OV 
24658 CT 
24658 DM 
24678 


P6015. 
P6133'° 

(2445B. 2430A) 
P6136'« 

(24558) 
P6137 


P6202A 
P6230 


A6302/AM 503 
A6303/AM 503 


016026903 
adapter*' 


016 026903 
adapter"' 


adapter*' 

C-4 122-0894 01 




Folding Polarized Viewing Hood 016 0180-00, Collapsible 
Viewing Hood (Binocular) 016-0566-00: 1105 Power 
Supply: 1106 Battery Pack: 1107 Dc Inverter Power Sup- 
ply: Protective Cover 016-0720-00 


233S 
2336 
2336YA 
2337 


P6130 P6009 
P6063B P6015 
P610SA 

P6101A (2236YA) 


P6202A 

P6201 

P6230 


P6022 

A6302/AM 503 
A6303/AM 503 
P6021 


NA 


NA 


C-5C Opt 04 016-0359-01 
adapter*' (with (lash) 
C7 Opt 2 016-0359-01 
adapter*' 


K212 


2335 Rack Adapter Kit 016-0468-00. 


224SA 
224M 
2247A 

2235 
2236 
2225 
2205 


P6101A P6009 
P6130 P6015 
P6121 (2236) 
P6109 (2236, 
2245A, 2246A, 
2247A) 

P6103 (2225/2210) 


P6201 
P6202A 


P6021 P6022 
A6302/Af^ 503 


C-31B Opt 01 
016 0269 03 
adapter'^ 


C-31B Opt Ot 

016-0269-03 

adapter** 


C-5C Opt 04 016-0359-01 
adapter*'*^ (with flash) 
C-4 Option 02*' 
C-7 Opt 02*', Opt 03*' 
C-5C Opt 02*' 


K212 


Clear CRT Light Filter 337-2775-01, CRT TV Graticule 
Custom Mod: Accessories Pouch 016-0677-02: Front 
Cover 200-2520-00: RM Kit 016-0466-00 tor 2235, 
016-0819-00 for 2225: 016-0833-00 for 2235 Opt 01, 
016-0015-00 for 2236, BM Kit F2240R for 224512246, 
P6602 Temperature Probe 


314. 305 
336 


P6101A 
P6149A 
P6148A (336) 




P6021. P6022 
A6302/AM 503 
A6303/AM 503 


C-31B Opt 01 
016 032701 
adapter'2 


C-30B Opt 01 

016-0327-01 

adapler*2 




NA 


Viewing Hood 016-0297-00: Mesh Filter 378-0063-00. 
1105 Battery Povi«r Supply, Rain Cover (314, 335) 
016-0612-00 



Mounting adapter romes tvith cameroAjption listed, others are optional. '* Camtnra listings recommended /or 2235 Opt. 01, 22U5. and 2246. 

Mounting adapter must be ordered in addition to the cameraAtption listed. Highlighted probes are preferred for typical general purpose use andor are 

2235 Opt 01 Order C-5C Opt 02 or C7 Opt 03. shipped as included accessory to the ijistrument. 

'* P613S and P6136 meet bandwidth requirements qf specified scopes, but lack Auto 
Setup from probe. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200. Ext. 99. 
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TU^W 150 to 400 MHz 
I LZ r\ FOUR-CHANNEL OSCILLOSCOPES 



2400B 
SERIES 



2400B Series Portable 
Analog Oscilloscopes 




2400B Series 150 to WO MHz Four-Channel OsciUvscoi>eti 



NEW 




NEW 




NEW 



2467B/2465B/2445B 



TYPICAL APPLICATIONS 

• Design Test and Measurements 

• Production Line Testing 

• Communications Equipment Design 
and Service 

• Field Servicing 

BENEFITS 

• Better Repeatability From Built-in 
Automation 

• Faster Results From Automated 
Measurements 

• Less Drudgery From Push-button 
Selections 

• Better Accuracy From Reduced 
Operator Error 



FEATURES 

• 400 MHz Bandwidth (2467B, 2465B) 

• 875 ps Rise Time (2467B, 2465B) 

• Push-button Measurements 

• Four Independent Channels 
500 ps/div Time Base (2467B, 
2465B) 

• Auto Setup 

• Save and Recall Setups 

• Set-Up Sequencing 

• Volts and Time Cursors 

• Cursors After Delay 

• 500 MHz Trigger Bandwidth (2467B, 
2465B) 

• Selectable Input impedance (1 MO, 

50 n) 

• 20 ps Time-Interval Resolution 

• 400 MHz at 5 mV/div 

• 350 MHz at 2 mV/div 

• Lightweight and Rugged 



Now your top choice in portable analog 
scopes is more automatic than ever. 

The Tfek 2400B Series combines new con- 
venience and leading-edge performance, 
now up to 400 MHz. Six scopes bring un- 
precedented efficiency to your design lab, 
production line or field service site. 

Measure signals on screen in less time- 
automatically. 

You can measure rise time, fall time, fre- 
quency, width, voltage and time interval 
A to B on A sweep at the push of a but- 
ton. In addition, setup and measurement 
functions can be initiated by pressing an 
ID button on the head of Tfek's new P6137 
passive voltage probe. 

The 2400B Series features Auto Setup— 
a tremendous time-saver. Just attach up 
to four probes to signal points, press 
AUTD SETUP, and within seconds you 
have a stable, automatically triggered 
display of your probed waveforms. It 
couldn't be simpler. 

Auto Setup includes Tfek's proprietary 
Pulse Mode for viewing narrow pulses in 
detail. Your scope calculates the duty fac- 
tor and properly displays either the low- 
duty-cycle pulse or several cycles of sym- 
metrical waveforms. The scope will 
display, position and scale up to four 
waveforms. 



166 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



TP 1/ 150 to 400 MHz 
I L. r\ FOUR-CHANNEL OSCILLOSCOPES 



2400, 
SERIES 



Instant access to complex setups means 
even faster measurements. 

For closer examination of your signals and 
for specialized setups— such as delayed 
sweep displays or displays using the ex- 
tended measurement options— front- 
panel control manipulations are still 
necessary. But now you need to create 
complex setups only once. 

Non-volatile memory for 30 setups stores 
all front-panel information, including 
trace and readout intensity, cursor loca- 
tions and control settings for the 
measurement options. Each setup can he 
labeled with a descriptive name for 
natural association and ease of recall. 

This is a fast, easy alternative to the pro- 
cess of re-creating a front-panel setup 
every time you want to change measure- 
ments. Your attention can be focused on 



problem-solving, not control ac^justments. 

Fbr example, by simply recalling previous- 
ly saved setups, design engineers can 
display and make measurements on wide- 
ly varying waveforms for purposes such 
as verifying products, demonstrating pro- 
totype behavior, generating documenta- 
tion and characterizing devices, all 
without having to repeat time-consum- 
ing, manual front-panel setups. 

Field service personnel can preset fre- 
quently used test setups and operate 
more effectively in much less time. 

Automate measurement sequences 
without an external controller. 

You can also set up, store and sequence 
your systematic verification procedures 
for engineering prototypes, final produc- 
tion test or field service without a 
computer— and without writing a single 



line of code. Step through up to 30 stored 
setups. Just press the STEP button once 
for each sequence step. Or plug a foot 
switch into the rear-panel jack for 
"hands-free" operation. 

As a further aid, seven-character 
alphanumeric labels can be stored with 
each setup. These can be test titles or 
even operator prompts for test point 
connection.s. Guard your saved setups and 
sequences with write protection. 

Built-in sequencing is standard 
throughout the 2400B Series. You can im- 
plement semi-automated procedures with 
a single, standalone portable oscilloscope. 
This also offers an excellent, price- 
comf)etitive entry into automated testing. 
You can move from the 2445B through 
the 2467B and its options with complete 
upward mobility. 
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fbur waveforms were triggered, scaled and 
positioned by simply pressing AUTO. No other 
adjustments were necessary. 
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Pressing RECALL and a test number resets the 
2445B/2465B controls to a prexnously stored 
setup The first eight names appear on the CRT 
when you press RECALL. 




Se({uences are arranged and modified with the 
front-panel controls. h\fonnation about the se- 
guerux steps and directions for the operator 
are ivritten on the scope display for easy 
rtfererwe. 



PRODUCT CONFIGURATION GUIDE 



Features 


Standard Models 


Special Edition Models 


2467B 


2465B 


24S5B 


244SB 


2465B CT 


2465B DM 


2465B OV 


Bandwidth 


400 MHz 


400 MHz 


250 MHz 


150 MHz 


400 MHz 


400 MHz 


400 MHz 


GPIB 


Option 10 


Option 10 


Option 10 


Option 10 


Included 


Included 


Included 


Counter/Timer/Trigger, Word Recognizer 


Option 09 


Option 09 


Option 09 


Option 09 


Included 


Included 


Included 


DMM 


NA 


Option 01 


Option 01 


Option 01 


NA 


Included 


Included 


Video Measurement System 


Option 05 


Option 05 


Option 05 


Option 05 


NA 


NA 


Induced 


Counter/Timer/Trigger, No Word Recognizer 


Option 06 


Option 06 


Option 06 


Option 06 








Two Additional Probes 


Included 


Option 22 


Option 22 


Option 22 


Included 


Included 


Included 


Rackmount 


Option 1R 


Option 1R 


Option 1R 


Option 1R 


Option 1R 


Probe Power 


Option 11 


Option 11 


Option 11 











To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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TZ L/ 150 to 400 MHz 
_ r\ FOUR-CHANNEL OSCILLOSCOPES 



2400 
SERIES 



Tfek state-of-the-art technology makes 
possible the 2465B's 400 MHz bandwidth 
along with new pushbutton measure- 
ments, the first in an analog instrument. 
In addition, new pushbutton probes take 
the full bandwidth to the probe tip- 
where you really need it. 
Get rise, fall, frequency, width, voltage 
and time measurements at the push of 
a button. 

New 2400B Series pushbutton smarts of- 
fer capability previously available only 
with a digital storage oscilloscope or high- 
performance counter No need even to 
press AUTO. Your scope sets itself 
automatically and scales a signal for 
display— at the push of a button. 
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1. Volts Simply select VOLTS to access 
amplitude information such as Positive 
and Negative Peak, Average and Peak to 
Peak. With Tfektronix-coded probes, scal- 
ing is automatic. 
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2. Risetime/Falltime Select RISETIME or 
FALLTIME and your scope presents an 
automatically triggered and scaled 
display of your probed waveform along 
with measurements results— either rise or 
faU using 10% and 90% points. 
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3. Frequency When you need a measure- 
ment "snapshot," both frequency and 
period are available at the touch of a but- 
ton. For high accuracy measurements, in- 
clude the Counter/Timer/Trigger option 
for expanded functions and accuracies 
to 0.001%. 
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4. Width Both width and duty cycle are 
measured with a single selection. 
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5. Time A to B Channel-to-channel TIME 
is the most versatile of all the new 
pushbutton measurements. You have 
complete control of the triggering on 
channel-to-channel timing measure- 
ments. Start and stop events can be set 
in percent of peak-to-peak or in volts— 
on either rising or falling edges of CHI 
and CH2. Applications include measure- 
ing risetime from other than the standard 
10% and 90% points, such as 20% and 
80%. 

True four-channel capability includes two 
channels optimized for logic signals. You 
can also make three-channel X-Y com- 
parisons such as multiple transducer 
measurements. 
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NEW 



2467B 



GPIB 

IEEE-488 



The 2467B Option 10 complies with 
IEEE Standard 488.1-1987 and with 
Tektronix Standard Codes and Formats 



The visual writing speed of conventional 
analog scopes is inadequate to permit 
full-bandwidth, single-shot use. 



Visual writing speed combined with the 
high display update rate of the 2467B pro- 
vides the quick response and high visibili- 
ty necessary to see faults in today's com- 
plex, high speed systems. 

Observe faults you couldn't see before. 

The 2467B with microchannel-plate 
(MCP) CRT instantly reveals events other 
scopes fail to show. At 4 cm/ns, its visual 
urriting speed is approximately 100 times 
faster than that of any other portable in- 
strument. This makes it possible to see and 
identify circuit faults caused by erratic or 
infrequent events that may occur only once 
in a million normal cycles Plus, these faults 
can be seen in normal room light, without 
a viewing hood. 

Tek's exclusive microchannel-plate CRT. 

Tbk's unique MCP display ampUfies the 
intensity of infrequent signals, yet limits 
the intensity of signals with high- 
repetition rates. This results in visual 
writing speed sufficient to display every- 
thing that happens in your circuit, 
whether it occurs once or repetitively. 

The 2467B displays glitches that remain 
hidden on scopes with conventional CRft, 
and that digital storage scopes faU to cap- 
ture because of low trigger probability. 
Being able to see unexpected transients, 
even within highly repetitive events, 
makes the critical difference in many 
troubleshooting situations. 



• 4 ns/div Visual Writing Speed 

4 ns/div visual writing speed— the advan- 
tage Is visible! 

Writing speed has traditionally been a 
measure of CRT performance. However, 
the performance of conventional CRT^ is 
usuEiUy specified as photographic writing 
speed and represents the point at which 
phosphor luminance is adequate to 
record a waveform using a camera and 
high-speed film— but still invisible to the 
eye. 

On the other hand, specifying visual 
writing speed identifies a scope as being 
able to emit enough Ught to be visible to 
the eye in normal room light without a 
viewing hood. 

The Tfek 2467B specifies CRT visual 
writing speed at 4 cm/ns. Most important, 
its single-shot and system bandwadths are 
the same, 400 MHz. For the first time with 
a portable instrument you can use all of 
its bandwidth in single-shot applications. 




The 2467B and Tkk DCSOl Digitizing Camera System combine to give you 400 MHz single-shot 
capability along with up to 10 ps/point digitizing. 



I 

1 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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Digital design and test engineers, for ex- 
ample, now have an effective and afford- 
able tool for identifying system faults 
caused by troublesome design bugs such 
as asynchronous noise, crosstalk, bus con- 
tention, marginal timing, metastability or 
a one-in-a-million anomaly. This helps 
shorten product design cycles— and 
deliver more reliable products. 

Digitize, store and analyze waveforms on 
your IBM PC. 

The Tfektronix DCSOl (Digitizing Camera 
System) bridges the gap between your 
analog scope and PC. It easily and cost- 
effectively adds digitizing and signal pro- 
cessing capability to the 2467B. The 
scope's microchannel-plate CRT allows 
the capture of transient and repetitive 
signals at the full 400 MHz bandwidth 
with 8-bit resolution (12 bits on repetitive 
signals). 

Add Ttek Signal Processing and Display 
(SPD) software for 186 waveform analysis 
functions. Both DCS and SPD software 
are modular for solutions satisfying your 
unique requirements. 

For additional information on DCS soft- 
ware see the Digitizer section. For SPD 
refer to the Tfest and Measurement Soft- 
ware section. 

Find circuit problems In digital systems. 

When troubleshooting a digital system, 
you want to see a fault immediately. 
When using a logic analyzer for digital 
troubleshooting, the perfect companion 
is the Tfek 2467B. With the 2467B's high 
visual writing rate, digital glitches such 
as runt pulses and metastability are readi- 
ly viewed— as they happen. 

Due to short trigger holdoff and sweep 
reset times, the display update rate of 
analog scopes such as the 2467B is much 
higher than digital storage oscilloscopes. 
This plus Tfek's exclusive MCP-enhanced 
CRT makes it possible for the 2467B to 
display intermittent variations as they 
happen, even if masked by thousands of 
normal traces. 
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The metastability in this high-repetition rate 
flip-flop output occurs only once in a million 
normal cycles, yet it is clearly visible thanks 
to the 2467B's high visual vrriling speed. 



Cursors are set to indicate input threshold 
limits. The high visual writing speed of the 
2467B easily shows this infrequent glitch nar- 
rowly missing the upper threshold limit. 



Other instruments may not display these 
infrequent faults at all or may take 
several minutes to build up a display that 
shows an occasional fault. 

With 30 ns pretrigger display, you can ex- 
amine the inputs to a logic device prior 
to the output transition. Seeing the inputs 
when a fault occurs can point to the real 
problem. 

lb see marginal amplitude signals that 
might otherwise go undetected, set the 
trigger level just above the low logic level 
or just below the high logic level. Trigger- 
level readout lets you set the trigger point 
where you want it, without trial and 
error. 

Determine actual noise margins. 

With its ability to clearly display transient 
events in the presence of numerous nor- 
mal signals, the 2467B shows designers 
actual noise margins essential for reliable 
system operation. With the 2467B, no 
matter how infrequently noise pulses oc- 
cur, they are clearly displayed. You can 
see the worst case even if it is asyn- 
chronous to the monitored signal. 



Measure worst-case setup and hold 
times. 

Digital systems rely on vahd setup and 
hold times. Noise, timing changes in 
various system states, and power-supply 
coupling— all can cause infrequent timing 
violations. 

The 2467B lets you see timing changes 
immediately, because the short dead time 
between sweeps gives a high probability 
of displaying occasional changes in high- 
repetition rate signals. Other instruments 
may require long periods to construct a 
display, if they can show the variations 
at all. 
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In this display, the data (upper trace) occa- 
sionally moves into coincidence with the ris- 
ing edge of the clock (lower trace), violating 
the timing margin. Also note the occasional 
change in clock pulse width. 
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2465B Special Packages— 
Preconfigured Packages That 
Fit Specific Needs 

Your choice of 2400B Series portables also 
includes three 400 MHz 2465B Special 
Editions: the 2465BC7r, 2465BDM, and 
2465BDV. 

Substantial Savings 

As preconfigured packages, Special Edi- 
tions offer significant savings over the 
cost of individual enhancements. You get 
multi-instrument capabilities while 
reducing rack space, equipment cost and 
programming complexity. 

Common to the 2465BCT, 2465BDM and 
2465BDV is the GPIB interface which 
makes each a perfect systems choice. All 
front-panel controls are programmable. 



The 2465BCT with CTT-Word Recognizer 
is ideal for making the precise timing 
measurements needed with communica- 
tions, office and computer-related 
equipment. 

The 2465BDM has the CTT-Word 
Recognizer and a digital multimeter that 
extends its applications as a self- 
contained, multipurpose instrument in 
government/military electronics, avionics, 
and ATE stations. 

The 2465BDV has the CTT-Word 
Recognizer, the digital multimeter, pltis 
video waveform display capability for 
even more extensive applications- 
including the design, manufacture and 
service of raster scan devices and high- 
resolution video equipment. 



Options for the 2467B, 2465B, 
2455B, and 2445B 

Option 01 Digital Multimeter 
Option 05 Video Waveform Measurement 
System 

Option 06 Counter/Timer/Trigger (CTT) 
Option 09 CTT with Word Recognizer 
Option 10 GPIB Interface 
Option IE External Clock 
Option IR Rackmounting 
Option 2R Rackmount for Opt. 01 

Descriptions for each of the options 
begin on the following page. 



Features 


2467B 


2465BDV 


2465BDM 


2465BCT 


2465B 


2445B 


Bandwidth 


400 MHz 


400 MHz 


400 MHz 


400 MHz 


400 MHz 


150 MHz 


High Visual V^^riting Speed 


STD 












GPIB 


OPT 


STD 


STD 


STD 


OPT 


OPT 


Counter/Timer/Trigger- 
Word Recognizer 


OPT 


STD 


STD 


STD 


OPT 


OPT 


Digital Multimeter 


N/A 


STD 


STD 


N/A 


OPT 


OPT 


Video Trigger 


OPT 


STD 


N/A 


N/A 


OPT 


OPT 


Counter/Timer/Trigger 
(w/o Word Recognizer) 


OPT 


STD 


STD 


STD 


OPT 


OPT 


Probes 


4 


4 


4 


4 


2 


2 


Rackmount 


OPT 


OPT 


OPT 


OPT 


OPT 


OPT 


Warranty 


Three years on parts and labor, including the CRT 





To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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Digital IVIultimeter 

Option 01 



FEATURES 

• AV7 Digit Autoranging Digital 
Multimeter 

• True RMS AC Volts From 20 Hz to 
100 kHz 

• True RMS AC Current From 20 Hz to 
10 kHz 

• 10 /iV Resolution on DC Volts 

• Continuity Beeper 

• UL Listed, CSA Certified 

• Temperature Probe -62 to +230'C 

• Calibration via Front Panel Without 
Removing Instrument Covers 

• Convenience Features Include: 
Set Reference, Hold, Smooth, 
Minimum/Maximum, dBV, and dBm 

The 2465B/2445B's Digital Multimeter 
(Option 01) makes it possible to measure 
dc and ac (RMS) volts and current, dBm, 
dBV, resistance, and temperature at your 
workbench with no added space re- 
quirements. Carry everything you need 
into the field for maintenance and repair, 
all in one rugged, portable package. Plug 
a DMM-equipped 2465B/2445B into your 
system (rack-mounting is optional as a 
modified product) to take advantage of 
its fully programmable measurements 
and screen prompts. 

Blocks of accumulated measurements can 
be averaged and smoothed. Minimum and 
maximum values can also be displayed. 
Set a reference function if, for example 
you need to compare deviations from a 
norm. Audible continuity checking is 
useful for applications in service, produc- 
tion, and design/development. Trouble- 
shoot circuit board hot spots with the 
temperature probe, which registers 
temperature variations with 0.1°C or °F 
resolution. 



Combirung the DMM and CTT options 
allows direct measurement of system fre- 
quency, period, or time interval while 
monitoring ac or dc volts, current, or 
temperature. Use just one instrument to 
characterize voltage-to-frequency con- 
verters and temperature drift of crystal 
oscillators. 

Video Waveform 

IVIeasurement 

System 

Option 05 



FEATURES 

• Television Waveform Analysis 
Capabilities 

• Selectable System-M and 
Nonsystem-M Protocols 

• Selectable Triggering on Any Line 
Within a Field, With Line-Number 
Readout 

• Compatible With Composite Video 
Having 13.1 to 77 kHz Line Rates 

• TV Blanking-Level Clamp 
(Back-Porch) 

• Optimized Vertical Response 
Comparable to High Performance 
TV Waveform Monitors 

Video measurement capabilities extend 
the 2467B/2465B/2445B's power and ver- 
satility to meet the challenges in broad- 
cast and cable television, graphics 
displays, and raster-scan systems. The 
Video Waveform Measurement System 
makes quality measurements convenient 
during every stage of a product's Life 
cycle: design, production, system calibra- 
tion, quality assurance, maintenance and 
service. 

With CRT readout of the line number and 
field selected for triggering, an operator 



knows precisely what the display 
represents. Any line can be selected from 
Field 1, Field 2, or Field 1 alternating 
with Field 2. The fourth video trigger 
selection is Lines, which superimposes all 
the lines in both fields. Systems with up 
to 1280 lines can be accommodated. 

The back-porch clamp locks the video 
black level to a fixed point, so the display 
is stable and clean, even when the com- 
posite video contains low-frequency hum 
or when the average picture level changes 
with ac coupling. Controls are provided 
for compatibility with a wide variety of 
system protocols. 
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This sample wavifonu aiid CRT readout show 
a 2445B 's high-fidelity display and measure- 
ment of the color subcarrier amplitude on Line 
75, Field 2 of an NTSC signal with the televi- 
sion blanking- level clamp (TVC) engaged. The 
cursor readout ofWXis interpreted as 40 IRE 
units with appropriate adjustment of the ver- 
tical gain. 

Counter/Timer/ 
Trigger (CTT) 

Option 06 

Option 06 provides the Counter/Timer/ 
Trigger without the word recognizer 
probe. Specifications and included ac- 
cessories are the same as those for Option 
09. The Word Recognizer cannot be add- 
ed to Option 06 after delivery of the oscil- 
loscope (field retrofit kits are not 
available.) 



r 
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Ttektronix 3465B dm , 



Digital Multimeter 
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Counter/Timer/ 
Trigger (CTT) 
with Word 
Recognizer (WR) 

Option 09 

FEATURES 

• Crystal-Controlled Time Base 

• 0.001% Accuracy 

• Totalize Up to 9,999,999 Events 

• Delay-by-Events Triggering up to 
4,194,303 Events 

• Boolean Logic Ti-iggering on both 
Digital and Analog Signals 

• 17-Blt Word-Recognizer Probe 

Option 09 delivers the crystal-controlled 
timing accuracy and the extra triggering 
power you need for digital systems. Fre- 
quency and period are measured direct- 
ly from any vertical channel. Time inter- 
vals can also be measured by the counter, 
with ease. The delayed sweep (B sweep) 
trigger has been expanded to select in- 
dependent signal sources, slopes, and 
levels for the beginning and ending of a 
time interval. This expansion allows 
precise time measurements between two 
events, each with different characteris- 
tics (using the same or separate chan- 
nels). This new capability provides for 
measurement of propagation delay 
(through a level shifter or an amplifier), 
as well as rise time, fall time, or processor 
power-up delay. 

When saved in the scope's setup memory, 
recalled measurements are completely 
automatic and require no operator 
intervention. 

With the Word Recognizer, any pattern of 
up to 17 bits can act as an input to the 
counter or as a trigger for the A or B 
sweep. 

Pinpointing a "needle-in-a-haystack" 
signal in a digital system becomes feas- 
ible with the Word Recognizer and Delay- 
by-Events functions as these advanced 
triggering capabilities eliminate ex- 
traneous signals. 



lb characterize system problems, the (TIT 
can measure the frequency or period of 
recognized words. The CTT can also delay 
the scope trigger by a selected number of 
words. 

With the Tbtalize function, you can 
record the passing of unusual events or 
verify a burst of events on any vertical 
input or recognized word. 

The Boolean-logic trigger allows trigger- 
ing on either the logical AND or OR of any 
two input channels. Logical-OR triggering 
lets you trigger on either the positive or 
negative slope of any input signal. Tliis 
function, known as "bislope triggering," 
allows you to catch events reliably— even 
if you don't know whether the transition 
will be high-to-low or low-to-high. 

The Counter/Timer/Trigger is also avail- 
able without the Word Recognizer probe 
as Option 06. 

Rackmounting 

Option 1R 

The 2467B/2465B/2445B instruments are 
available in standard 19-inch rackmount 
configuration, complete with slide-out 
chassis tracks. 



GPIB Interface 

Option 10 

Bus Interface complies with IEEE Stan- 
dard 4881-1987 and with Tektronix 
Standard Codes and Formats. 



GPIB 

iEEE-4ee 



FEATURES 

• Remote Control of Front Panel 

• Functions Selectable at Front Panel: 
Device Address, Talk/Listen Mode, 
Message Terminator 

• Front-Panel Status Indicators: 
REM (Remote), SRQ (Service 
Request), 

LOCK (Local Lockout) 

• Compatible With All Other 
2467B/2465B/2445B Options 

• User-Generated SRQ: To Signal 
Controller During Program Control 

• RQS Control: Optional Enable or 
Disable of SRQ Reporting 



Network the 2467B/2465B/2445B with 
your other equipment on the GPIB. 

Option 10 adds the ability to communi- 
cate over the GPIB. Contents of setup 
memory can be transferred between 
2467B/2465B/2445B units without an ex- 
ternal controller. Or use a host controller 
to assist the oscilloscope operator in per- 
forming a series of checks and measure- 
ments. Front-panel settings can be 
remotely set or changed, and the results 
of cursor, DMM, and CTT measurements 
communicated back over the bus to the 
controller, and displayed on the scope's 
CRT. 

The 2467B/2465B/2445B GPIB-message 
structure conforms to Tfektronix Standard 
Codes and Formats, ensuring that all 
GPIB messages are "human readable" 
and consistent in format. Selectable 
message termination characters allow 
scope use with most types of controllers. 
The new 2445B and 2465B are compat- 
ible with programs for their predecessors, 
the 2445 A and 2465 A. 

Ttktronix software development pack- 
ages provide an environment for quickly 
and easily generating automated and 
semi-automated test procedures. Not only 
are they easy for nonprogrammers to use, 
they substantially reduce the amount of 
time required to create a test-program 
using previous programming methods and 
languages. 

TEK EZ-TEST and EZ-TEK 2400 are auto- 
matic test program generators designed 
for use with the Tfek PEP 301 controller. 
EZ-TEK 2400 PC runs on the IBM PC, XT, 
and AT. The TEK EZ-TEST generator pro- 
grams the PEP 301 or other MS DOS 
systems to drive a wide variety of GPIB- 
compatible equipment. EZ-TEK 2400 is 
designed for systems that need only the 
capabilities found in 2467B/2465B/2445B 
oscilloscopes and their options. None of 
these generators require previous GPIB 
programming experience because they 
use simple, multilevel menus to develop 
sophisticated test programs. 

The Tek GPIB User's Resource Utility (GURU 
II) is a utility package for IBM PCs. It includes 
a GPIB interface board for the PC, GPIB cable, 
software and instruction manual. 
For more information on GURU II, see the 
Tfest and Measurement Software section. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
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External Clock 

Option 1E 

The External Frequency Reference option 
(Option IE) offers frequency measure- 
ments with eight-digit resolution. Ac- 
curacy is equal to the external reference 
or one count in the Least Significant Digit 
of the eight-digit readout, whichever is 
greater 

Option IE automatically accepts any one 
of the following frequencies as the exter- 
nal reference: 

1.000000 MHz 

3.579545 MHz (color burst frequency 

for video) 
4.4331875 MHz 
5.000000 MHz 
10.000000 MHz 



CHARACTERISTICS 

Characteristics are common to the 2467B, 
2465B, 2455B, 2445B and 2465B Special Edi- 
tions except where indicated. 

VERTICAL SYSTEM 
Display Modes— CH 1, CH 2, CH .3, CH 4, Add 
(CH 1 +CH 2); Invert (CH 2 only); Alternating 
and Chopped display switching for all chan- 
nels, and 20 MHz bandwidth limiting. 

CHANNEL 1 AND CHANNEL 2 

Deflection Factor — 2 mV/div to 5 V/div in a 
1-2-5 .sequence of 11 steps. 
Deflection Factor Basic Accnracy — ±2% 
(measured at a Volts/div setting with a four- or 
five-division signal, centered on screen) 
AV Accuracy— ±(1.25% of reading + ().03 
div + signal aberrations). Basic accuracies apply 
for temperatures from +15 to +35°C. Add 
±2% of reading for temperatures from - 15 to 
+ 15°C and from +35 to +55 °C. Add 1% of 
reading when 50 input coupling is used. Add 
1% of Channel 2 reading when inverted 
(measured with cursors anywhere on the 
graticule). 

Variable Range — Continuously variable be- 
tween Volts/div switch settings. Extends 
deflection factor to at least 12.5 V/div. 



Frequency Response (-3 dB Bandwidth) 





15 to 


-15 to +15"C 


Instrument 


35°C 


35 to SS'C 


2467B/2465B 


400 MHz*' 


300 MHz 




350 MHz'2 




2455B 


250 MHz 


200 MHz 


2445B 


150 MHz 


150 MHz 



All responses measured with standard ac- 
cessory probe or internal 50 termination. 

^5mV/div 
« 2 mV/div 



AC Coupled Lower - 3 dB Point— 10 Hz or 

less. 1 Hz or less. 

Step Response— 2467B/2465B: <1 ns. 
(£5 mV/div:0.875 ns). 2455B: <1.4 ns. 2445B: 
<2.33 ns. (Rise times calculated from 
tr = 0.35/BW.) 

Common-Mode Rejection Ratio (Add Mode 
With CH 2 Inverted)— > 20:1 at 50 MHz for 
common-mode signals of 8 div or less, with Var 
Volts/div control at^usted for best CMRR at 
50 l<Hz at any Volts/div setting. 
Channel Isolation— ^ 100:1 attenuation of 
deselected channel at 100 MHz; >.50:1 at 
nominal bandwidth. (Measured with an 8-div 
input signal and equal Volts/div switch settings 
on both channels from 2 to 500 mV/div.) 
Displayed CH 2 Signal Delay With Respect 
to CH 1 Signal— Ac^ustable through a range 
of at least ± 500 ps. 

Input Z (1 Mfl)- 1 MQ ±0.5% shunted by 
15 pF, ±2 pF. Maximum Input Voltage: 
400 V (dc + peak ac); 800 V p-p ac at 10 kHz 
or less with coupling set to AC, DC, GND. 
Input Z (50 n)-50 fl ±1%. VSWR (2467B/ 
2465B): <1.3:1 from dc to 300 MHz; <1.5:1 
from .300 to 350 MHz. VSWR (2455B/2445B): 
< 1.3:1 from dc to nominal bandwidth. Max- 
imum Input Voltage: 5 VRMS, averaged for 
Is; ±50 V peak. 

CHANNEL 3 AND CHANNEL 4 

Deflection Factor— 100 and 500 mV/div 

±10%. 

Frequency Response — Same as Channel 1 and 
Channel 2. (Responses measured only with 
standard probe.) 

Step Response— Same as Channel 1 and Chan- 
nel 2. 

Signal Delay Between CH 1 and Either 

CH 3 or CH 4— ±1.0 ns. (Measured at 50% 
points.) 

Input Z— 1 Mn±l%, shunted by 15 pF±3 pF 
Maximum Input Voltage — 400 V (dc + peak 
ac); 800 V p-p ac at 10 kHz or less. 
Channel Isolation— > 50:1 attenuation of the 
deselected channel at 100 MHz. (Measured 
with an 8-div input signal.) 

ALL CHANNELS 

Bandwidth Limiter — Reduces upper 3 dB 
bandpass to a limit of 13 to 24 MHz. 
Vertical Signal Delay— a. 30 ns of sweep 
displayed before triggering event displayed 
with Sec/div settings a 10 ns/div. >10 ns of 
sweep displayed before triggering event 
displayed with Sec/div set to 5 ns. 
CHOP Mode Switching Rate— 2.5 MHz±0.2% 
to sec/div settings of 20 to 2 /is/div; 
1 MHz ±0.2% all other sweep speeds. (The com- 
plete display cycle rate equals the CHOP mode 
switching rate divided by the number of chan- 
nels displayed. The CHOP mode switching rate 
is modulated sUghtly to minimize waveform 
breaks with repetitive signals.) 



HORIZONTAL SYSTEM 

Display Modes — A (main sweep), A INTEN- 
sified, ALTtmate A Intensified with B (delayed 
sweep), and B. In X-Y mode, Channel 1 provides 
X-axis (horizontal) deflection. 
A Sweep Time Base Range— 2467B/2465B: 
500 ms/div to 5 ns/div in a 1-2-5 sequence of 
25 steps. (XIO magnification extends fastest 
sweep rate to 500 ps/div.) 2455B and 2445B: 
500 ms/div to 10 ns/div in a 1-2-5 sequence of 
24 steps. (XIO magnification extends fastest 
sweep rate to 1 ns/div.) 
B Sweep Time Base Range— 2467B/2465B: 
50 ms/div to 5 ns/div in a 1-2-5 sequence of 22 
steps. (XIO magnification extends fastest sweep 
rate to 500 ps/div) 2455B/2445B: 
50 ms/div to 10 ns/div in a 1-2-5 sequence of 
21 steps. (XIO magnification extends fastest 
sweep rate to 1 ns/div.) 
Variable Timing Control — Continuously 
variable and calibrated between sec/div set- 
tings. Extends slowest A sweep speed to 
1.5 s/div 

AT Readout Resolution— 2467B/2465B: 
Either 10 ps or 0.025% of full scale, whichever 
is greater 2455B/2445B: Either 20 ps or 0.025% 
of full scale, whichever is greater 
Sweep Delay Range — to 9.95 times the A 
sec/div setting, for settings from 500 ms/div to 
10 ns/div (2467B/2465B) or from 500 ms/div to 
20 ns/div (2455B/2445B). With A sec/div set- 
tings of 50 lis and faster, the A Sweep trigger- 
ing event is observable on the B Sweep with 
zero delay setting. 

Delay Jitter— 2467B: Within 0.01% (one part 
or less in 10,000) of maximum available delay, 
plus 100 ps. 2465B/2455B/2445B: Within 
0.004% (one part or less in 25,000) of maximum 
available delay, plus 50 ps. 

ACCURACY SPECIFICATIONS FOR 
AUTOMATIC MEASUREMENTS*" 
Period— 0.5% + 500 ps. 
Volts— (5% +5 mV +1 LSD) to 1 MHz 
Rise Time, FaU Time— 5% +3 ns (for transi- 
tion times greater than 10 ns). These rise and 
fall times are based on measurements at 20% 
and 80% extrapolated to 10% and 90%. Pulse 
overshoot, undershoot <5% of peak-to-peak 
signal. 

Time A-B (from % to %)-0.5% +3 ns (add 
0.5 ns if measuring from Ch 1 to Ch 2) +5% 
of start event and 5% of stop event transition 
times. 

Time A-B (between two voltages)— 0.5% +3 ns 
(add 0.5 ns if measuring from Ch 1 to Ch 2) 
+ 5% of start event and 5% of stop event tran- 
sition times. Voltages must not be within 10% 
of either peak. 

Pulse Width— 0.5% +1 ns (transition times 
<10% of measured interval). 

Based on noise less than 0.1% of Peak-to- 
Peak input signal. 
•2 15 to 35°C. 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
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TRIGGERING 
Trigger Sensitivity From CH 1 or CH 2 
Source — DC Coupled: 0.35 div from dc to 
50 MHz. Noise Reject Coupled: sl.2 div. HF 
Reject Coupled: 0.5 div from to 30 kHz from 
dc to 50 MHz. LF Reject Coupled: 0.5 div from 
80 kHz to 50 MHz. AC Coupled: 0.35 div from 
60 Hz. 

Above 50 MHz: Triggering signal requirement 
increases to 1.5 div at 500 MHz (for 2467B, 
2465B, and 2455B) and at 250 MHz (for 2445B) 
with dc, LF Reject, and ac coupling For Noise- 
Reject coupling above 50 MHz, triggering signal 
requirement increases to 3 div @300 MHz and 
to 4.5 div at 500 MHz (for 2467B, 2465B, and 
2455B) and at 250 MHz (for 2445B). 
Trigger Sensitivity From ADD Source— 
2467B/2465B/2455B: Add 0.5 div to CH 1 or 
CH 2 source requirements at 500 MHz. 
Trigger Sensitivity From CH 3 or CH 4 
Source— 2467B/2465B/2455B: One-iialf the 
CH 1 or CH 2 source requirements. 
Maximum P-P Signal Rejected by Noise- 
Reject Coupling Within Vertical Band- 
width— CH 1 or CH 2 Source: 2:0.4 div (with 
Volts/div settings of 10 mV/div and higher Max- 
imum noise amplitude rejected is reduced at 
2 and 5 mV/div settings). CH 3 or CH 4 Source; 
a 0.2 div. 



Level Control Range— CH 1 or CH 2: ±18 

X Volts/div setting; CH 3 or CH 4: ±9 xVolts<div 
setting. 

Level Readout Basic Accuracy— CH 1 or 

CH 2 Source : ± [3 % of Level setting + 3 % of p-p 
signal + 0.2 div + 0.5 mV+(0.5 mVxprot)e at- 
tenuation factor)). CH 3 or CH 4 Source: ± (3% 
of setting+4% of p-p signal + O.l div + (0.5 mV 
X probe attenuation factor)]. Basic accuracies 
apply from +15 to +35°C and are measured 
with triggering signals having transition times 
greater than 20 ns and dc trigger coupling. Add 
1.5 mVx probe attenuation factor for 
temperatures from -15 to +15°C and from 
+ 35 to + 55 °C. Add ± 1 % of setting from 50 Q 
input coupling. Add ± 1 % of setting with CH 
2 Inverted. Add ±0.6 div for CH 1 or CH 2 
Source with Noise Reject trigger coupling. Add 
±0.3 div for CH 3 or CH 4 Source with Noise 
Reject trigger coupling. 



Maximum TMgflerlng Signal Period 



A Sec/div 


AUTO 


AUTO 


Setting 


LVL Mode 


Mode 


<10 ms 


&20 ms 


£80 ms 


10 ms to 


a 4 times 


>16 times 


50 ms 


A sec/div 


A sec/div 


>50 ms 


£200 ms 


£800 ms 



X-Y OPERATION 

X-Axis Deflection Factor Range, Variable 
Range, and Accuracy— Same as Channel 1. 
X-Axis Bandwidth— DC to 3 MHz. 
Input Z — Same as Channel 1. 
Phase Difference Between X and Y (With 
Bandwidth Limiting Off)— s 1 ° from dc to 
1 MHz. s3° from 1 to 2 MHz. 

Z-AXIS INPUT 

Sensitivity— DC to 2 MHz: Ftositive voltage 
decreases intensity; + 2 V blanks a maximum 
intensity trace. 2 to 20 MHz: +2 V modulates 
a normal intensity trace. 
Input Resistance— 9 kfl ±10%. 
Maximum Input Voltage — ±25 V peak; 25 V 
p-p ac at 10 kHz or less. 

SIGNAL OUTPUTS 

CH 2 Signal Out— Voltage: 20 mV/div ±10% 
into 1 Mfl. 10 mV/div±10% into 50 tl. Offset: 
±20 mV into 1 Mil after dc balancing within 
±5°C of the operating temperature. 
A Gate Out and B Gate Out— Voltage: 2.4 V 
to 5 V positive-going pulse, starting at V to 
400 mV. Drive: Supplies 400 fiA during high 
state; sinks 2 mA during low state. 



Timing Accuracy 



For 100 ms/div and Faster Settings 


Parameter 


15 to 35»C 


-15 to +15°C 
35 to SS'C 


Unmagnlfled 


A Sweep'' 


±(0.7% of time interval 
+06% of full scale) 


±(1,2% of time interval 
+0.6% of full scale) 


AT Using 
Cursors'2 


±(0.5% of time interval 
+0.3% of full scale) 


±(0,7% of time interval 
+0,3% of full scale) 


AT Using 
Sweep Delay*^ 


±(0.3% of time interval 
+0.1% of full scale) +200 ps 


±(0.5% of time interval 
+0.1% of full scale) 


Delay"" 


±(03% of delay setting 
+06% of full scale) 
+(0 to -25 ns) 


±(0.5% of delay setting 
+0.6% of full scale) 
+(0 to -25 ns) 


Magnified 


A Sweep* 5 


±(1.2% of time interval 
+0.6% of full scale) 


±(1.7% of time interval 
+0.6% of full scale) 


AT Using 
Cursors** 


±(1.0% of time interval 
+0.3% of full scale) 


±(1.2% of time interval 
+0.3% of full scale) 



Fbr the A sec/div settings of 200 ms and 500 ms, add ±0.5% of time interval or delay setting 
to preceding specifications. 

Intervals are measured on center horizontal graticule line, and 0.6% of full scale is 0.06 

diirision. 



*2 Intervals are measured anywhere on the graticule. 

" Intervals are measured with both delays at 1% or more of full scale from minimum delay 
(no "?" displayed in readout). 

Delay is from A Sweep trigger point to start of B Sweep. 

Exclude the first 0.5 division after sweep starts (first 0.5% of the full 100 division sweep). 

B Sweep Timing Accuracy— Add ±0.3% of time interval to the A Sweep Timing accuracy 
specifications for Sweep and for AT Using Cursors. 

Variable Timing Accuracy— Add 2% of time interval to Timing Accuracy specifications for 
sweep when VAR control is out qf detent. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800^26-2200, Ext. 99. 
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TEK 



150 to 400 MHz 2400 
FOUR-CHANNEL OSCILLOSCOPES SERIES 



CRT READOUT AND 
WAVEFORM INFORMATION 



" 0.62 V t 189.2"' 




JOOmU 500mV *, 50rj "j, 



Your eyes never have to leave the screen to ob- 
tain front-panel settings and measurement 
results. In the CRT example above, the top area 
of the display provides trigger source, trigger 
voltage level, and ^time results. The lower area 
displays the selected volts/div and seconds/div 
scale factors and that bandwidth limit and 
holdoff are activated. 

CRT AND DISPLAY FEATURES 
Standard CRT— 2467B: 68x85 mm. 2465B/ 
2455B/2445B: 80x100 mm (8x10 cm). Mark- 
ings: Eight msyor div vertically and 10 mjyor 
div horizontally, with auxiliary markings. 
Standard Phosphor— GH (P31). 
Visual Writing Speed— (2467B) With 20 lux= . 
Illumination Normal to CRT Faceplate (typical 
room light): a 4 cm/ns (at maximum INTEN- 
SITY control setting). 

Photographic Writing Speed— (2467B) 2: 10 
div/ns with C-30 Series camera and ISO 3000 
film, without prefogging. (A single-shot trace 
of instrument rise time at 500 ps'div is recorded 
with high contrast at f/1.9.) 
Display Intensity Limitation— (2467B) 
Display intensity is automatically reduced and 
eventually extinguished after periods of no 
front panel control activity. Operating any 
switch or the Intensity control restores the 
selected intensity setting. 

POWER REQUIREMENTS 

Line Voltage Ranges— 115 V: 90 to 132 V ac; 
230 V: 180 to 250 V ac. 
Line Frequency — 48 to 440 Hz. 
Maximum Power Consumption — 120 W 

(180 V ac) for fully-optioned instrument. 
Fuse Rating— Either 2 A, 250 V, AGC/3AG, 
fast-blow or 1.6 A, 250 V, 5x20 mm, quick- 
acting (Each fuse type requires a different cap.) 



Primary Circuit Dielectric Voltage With- 
stand Test— 1500 V rms, 60 Hz, for 10 s 
without breakdown. 

Primary Grounding— TVpe test to CIR maxi- 
mum. (Routine test to check grounding con- 
tinuity between chassis ground and protective 
earth ground.) 

ENVIRONMENTAL AND SAFETY 

Environmental requirements qualify the elec- 
trical and mechanical specifications. When not 
rack mounted, the instrument meets the en- 
vironmental requirements of MIL-T-28800C for 
Type III, Class 3, Style C equipment (humid- 
ity and temperature requirements defined in 
paragraphs 3.9.2.2, 3.9.2.3, and 3.9.2.4). 
Ambient Temperature — Operating: -15° to 
+ 55°C. Nonoperating: -62° to +85°C. 
Altitude— Operating: lb 4600 m (15,000 ft). 
Maximum operating temperature decreases 
1 °C for each 1,000 ft above 1500 m (5,000 ft). 
Nonoperating: lb 15,000 m (50,000 ft). 
Vibration — Operating: 15 minutes along each 
of three axes at a total displacement of 0.025 
inch p-p (4 g's at 55 Hz), with frequency varied 
from 10 to 55 Hz in one-minute sweeps. Held 
10 minutes at each m^or resonance, or if none 
existed, held 10 minutes at 55 Hz (75 minutes 
total test time). 

Packaged Transportation Vibration — Meets 
the limits of the National Safe Transit Associa- 
tion Ttest Procedure lA-B-1; excursion of 
1 inch p-p at 4.63 Hz (1.1 g) for 30 minutes per 
Tfektronix Standard 062-2858-00. 



Humidity — Operating and Nonoperating: 
Stored at 95% relative humidity for 5 cycles 
(120 hours) from -1-30° to ■ire,0°C, with opera- 
tional performance checks at -t-30° and 
-(-55°C. 

Shock — Operating and Nonoperating: 50 g's, 
half -sine, 11-ms duration, three shoclcs on each 
face; total of 18 shocks. 
Electromagnetic Compatibility — Meets 
requirements of the following standards: 
MIL-T-28800C; MIL-STD-461B Part 4 (CE-03 
and CS-02), Part 5 (CS-06 and RS-02), and Part 
7 (CS-01, RE-02, and RS-03), Umited to 1 GHz; 
VDE 0871 Category B; FCC Rules and Regula- 
tions Part 15, Subpart J, Class A; and Ibktronix 
Standard 062-2866-00. 

Electrostatic Discharge Susceptibility — 

Instrument does not change control states with 
discharges of less than 10 kV. Meets re- 
quirements of Tfektronix Standard 062-2862-00. 
Radiation — Meets requirements of Tfektronix 
Standard 062-1860-00. 

Safety— UL listed (UL 1244) and CSA certified 
(CSA 556B). 

Drip Proof— With Cover On: Meets MIL- 
T-28800C para 4.5.5.5.3. 
Transit Drop— Not in Shipping Package: 
8-inch drop on each comer and each face (MIL- 
T-28800C, para 4.5.5.4.2). 
Packaged Transportation Drop — Meets the 
limits of the National Safe Transit Association 
Tfest Procedure IA-B-2; 10 drops of 36 inches 
per Tfektronix Standard 062-2858-00. 
Bench Handling— With and Without Cabinet 
Installed: MIL-STD-810C, Method 516.2, Pro- 
cedure V (MIL-T-28800C, para 4.5.5.4.3). 
Ordering Information — See page 170. 



PHYSICAL CHARACTERISTICS 







2467B 


246SB/2445B 


Rackmount 


Dimensions 


mm 


In. 


mm 


In. 


mm 


In. 


Width w/handle 


338 


13.3 


338 


13.3 


483 


19.0 


Height w/feet, pouch 


190 


7.5 


190 


7.5 


178 


7.0 


w/o pouch 


160 


6.3 


160 


6,3 






Depth w/front cover 


472 


18,6 


434 


17,1 


419 


16,5 


handle extended 


533 


21.0 


508 


20,0 






Weight « 


Kg 


lb 


kg 


lb 


kg 


lb 


Net w/accessories 














and pouch 


10.9 


24.0 


10.2 


22.5 


4,0*' 


88*' 


w/o accessories 














and pouch 


9.3 


20.5 


9.3 


20.5 






Shipping 


14.6 


32.1 


12,8 


28,2 


6.3-' 


13,8*' 


* ' Weight of conversion kit only. Rear support kit weight is an additioruil 6.3 kg (13.8 lb). 
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150 to 400 MHz 2400 
FOUR-CHANNEL OSCILLOSCOPES SERIES 



CHARACTERISTICS 

DIGITAL MULTIMETER 
(OPTION 01) 

This option is unavailable for the 2467B. The 
set of characteristics is the same as specified 
for all other standard 2445B/2465B 
oscilloscopes and includes the following 
additions: 

All accuracy specifications are stated with an 
operating temperature range of +18° to +28°C 
and a relative humidity of 95% or less. 

DC VOLTAGE 

Ranges— 200 mV, 2 V, 20 V, 200 V, 500 V. 
Resolution— 1 part in 20,000 of FS, (except 
0.1 V on 500 V range). 
Accuracy— ±(0.03% of reading +0.01% of fuU 
scale). For 500 V range ±(0.03% of full scale). 
Input Resistance— 1 GO or 10 MQ on the 200 
mV and 2 V ranges, 10 Mfl ± 1% on the higher 
ranges. (Resistance can be changed to 10 Mf2 
on all ranges.) 

Normal-Mode Rejection Ratio— > 60 dB at 

50 and 60 Hz. 

Common-Mode Rejection Ratio— > 100 dB at 

dc; >80 dB at 50 and 60 Hz with 1 kfl 
imbalance. 

Maximum Input Voltage— 500 V RMS; 700 V 
peak between inputs and ground. 
Response Time — <2 s in Auto, <1 s in 
Manual. 

AC RMS VOLTAGE 

Ranges— 200 mV, 2 V, 20 V, 200 V, 500 V. 

Resolution— 10 {4'/i digits). 

Accuracy — ±(% of reading + % of full scale). 



Input 


200 mV to 




Frequency 


200 V 


500 V 


20 to 40 Hz 


±(0.7% 


±(0.7% 




+0.1%) 


+02%) 


40 Hz to 


±(0.3% 


±(0.3% 


10 kHz 


+0.1%) 


+0.2%) 


10 to 20 kHz 


±(0.7% 


±{0.7% 




±0.1%) 


+0.2%) 


20 to 100 kHz 


±(5%+ai%) 


±(5%+a2%) 



Crest Factor — <4 at full scale. 
Common-Mode Rejection Ratio— > 60 dB at 
50 and 60 Hz with 1 kf) imbalance. 
Response Time— < 3 s in Auto, <2 s in 
Manual. 

Input Impedance — 1 MO in parallel with 
< 100 pF 

Maximum Input Voltage— 500 V RMS; 700 V 
peak between inputs and ground, not to ex- 
ceed 10' V-Hz product. 
dBV, dBm — Calculated reading of ac voltage 
measurements. dBV equals 20 Log (V[^.kk/1 V). 
dBm is referenced 1 mW into 600 U. 

HI Q RESISTANCE 

Ranges— 2 ktl, 20 kJl, 200 kQ, 2 Mfl, 20 MO. 
Accuracy— ±(0.1% of reading +0.01% of full 
scale) for 2 kl) to 2 MO. ±(0.4% of reading) for 
20 Mfl. Add 2% of reading for each 10% 
Relative Humidity above 70% when in 2 and 
20 Mfl ranges. 



Maximum Input Voltage— 500 V RMS; 700 V 

peak. 

Full-Scale Voltage- 2 V. 
Open-Circuit Voltage— <6V 
Resolution— 0. 1 11 {V/z digits). 
Response Time — < 2 s in Auto, < 1 s in 
Manual, <5 s in 20 Mil range. 

LO (1 RESISTANCE 

Ranges— 200 il, 2 kfl, 20 kO, 200 kfl, 2 Mfi. 
Accuracy— ±(0.1% of reading +0.01% of full 
scale) for 200 fl range. Subtract (0.09% of full 
scale) for 2 to 200 kn ranges. Add (0.15% of 
reading) and subtract (0.09% of fuU scale) for 
2 Mfi range. Add 2% of reading for each 10% 
Relative Humidity above 70% when in 200 kfl 
and 2 Mfi ranges. 

Maximum Input Voltage— 500 V RMS; 700 V 

peak. 

Full-Scale Voltage— 0.2 V. 
Open-Circuit Voltage— < 6 V. 
Resolution— 0.01 fi 

Response Time— < 2 s in Auto, <1 s in 
Manual. 

Continuity — An audible tone indicates < 10 fi. 
Reponse time is =0.1 s. 

DC CURRENT 

Ranges— 100 nA, 1 mA, 10 mA, 100 mA, 1 A. 
Accuracy— ±(0.1% of reading +0.02% of full 
scale). 

Burden Voltage— < 150 mV up to 100 mA 
increasing to <500 mV at 1 A. 
Resolution — 10 nA. 

Response Time— < 2 s in Auto, <1 s in 
Manual. 

AC (RMS) CURRENT 

Ranges— 100 M, 1 mA, 10 mA, 100 mA, 1 A. 
Accuracy— ±(0.6% of reading +0.1% of full 
scale) from 20 Hz to 10 kHz. 
Burden Voltage— < 150 mV up to 100 mA 
increasing to <500 mV at 1 A. 
Resolution — 10 nA. 

Response Time— < 3 s in Auto, <2 s in 
Manual. 

TEMPERATURE 

Range— -62° to +230°C. 
Accuracy— ±(2% of reading +1.5°C). 
Resolution— 0.1°. 

Readout— Selectable in either °C or °F. 

OTHER CHARACTERISTICS 
Reading Rate — Three readings/s nominal ex- 
cept 1.5 readings/s on 20 MQ range. 
Temperature Coefficient — <0.1 xthe ac- 
curacy specif ication/ °C from -15 to +18°C 
and from +28 to +55°C. 
GPIB Compatibility for Semiautomatic 
Measurement Systems — When combined 
with Option 10, the DMM (Option 01) 
oscilloscope combination is fully program- 
mable. Comphes with Tfektronix Standard 
Codes and Fhrmats. 

Ordering Information — See page 170. 



CHARACTERISTICS 

VIDEO WAVEFORM MEASUREMENT SYSTEM 
(OPTION 05) 

The set of characteristics is the same as speci- 
fied for standard 2467B/2445B/2465B oscillo- 
scopes and includes the following additions: 

VERTICAL SYSTEM 
(CHANNEL 1 AND CHANNEL 2) 

Frequency Response — Applicable for volt/div 
settings between 5 mV and 0.2 V with Var 
volt/div control in caUbrated detent and using 
a 5 div, 50-kHz reference signal from a 50 or 
75 n system. 



Range 


With Full BW 


50 kHz to 5 MHz'i 


±1% 


> 5 to 10 MHz 


+ 1%, -2% 


>10 to 30 MHz 


+2%, -3% 


>30 MHz 


•1 



"With BW Limit operating, frequency 
response is +1%, -4% from 50 KHz to 50 MHz. 

Square wave Flatness — 1% p-p for both 60 
Hz and 15 kHz square waves, from a 50 or 75 
fi system using a 1.0 V input with a 50 mV/div 
setting and using a 0. 1 V input at 20 mV/div set- 
ting. 1.5% p-p using a 0.1 V input with 5 and 
10 mV/div settings. Exclude first 50 ns follow- 
ing step transition. For signals with rise times 
£l0 ns, add 2% p-p between 155 and 165 ns 
after step transition. 

Television Blanking-Level Clamp (Back- 
Pbrch) 60 Hz Rejection (CH 2 Only)— > 18 dB 
at 60 Hz; with caUbrated Volt/div settings be- 
tween 5 mV and 0.2 V, and a 6 div reference 
signal. 

Television Blanking-Level Clamp (Back- 
Porch) Reference — Within 1.0 div of ground 
reference. 

TRIGGERING 

Sync Separation — Stable sync separation 
from sync-positive or sync negative composite 
video on systems with 525 to 1280 line&'frame, 
50 or 60 Hz field rate, interlaced or norunter- 
laced scan. 

Trigger Modes— UNES, FLD 1, FLD 2, and 

ALT (FLD 1-FLD 2). 

Input Signal Amplitude for Stable Trigger- 
ing — CH 1 and CH 2: 1.0 div for composite 
video and 0.3 div for composite-sync signals 
(dc + peak video-signal amplitude must be 
within 18 div of input ground reference). 

CH 3 and CH 4: 0.5 div for composite video and 
0.25 div for composite-sync signals (dc peak 
video-signal amphtude must be within 9 div 
of input ground reference). 
GPIB Compatibility for Semiautomatic 
Measurement Systems — When combined 
with Option 10, the TV Waveform Measure- 
ment Systems (Option 05) oscilloscope com- 
bination is fully programmable. Complies with 
Tfektrontx Standard Codes and Formats. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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CHARACTERISTICS 

CTT (OPTION 06) CTT/WR (OPTION 09) 

The set of characteristics is the same as specified 
for standard 2445B/2465B oscilloscopes and in- 
cludes the following additions: 
Sensitivity — Signal input requirements for 
Frequency, Period, Tbtalize, Delay -by-Events 
and Logic Trigger. 



Input 



CH 1. CH 2 1.5 div 
CH 3, CH 4 0.75 div 



Displayed 
Signal Frequency Range 

DC (0.5 Hz for 
Frequency and 
Perlod( to 50 MHz 



CH 1, CH 2 



CH 3, CH 4 



4.0 div 50 MHz to 
2.0 div a: 150 MHz 



Source — A trigger or word recognizer for Fre- 
quency, Period, and Tbtalize. 

FREQUENCY 

Range — Autoranging over input frequency 
from 0.5 Hz to 150 MHz. 

TJE 



Resolution— ± 



LSD -1-1. 4 F2 



N 



Display — 7 digits, updates twice per second 
or every two periods, whichever is slower. 
Accuracy — Resolution ±0.001% of reading 
over entire temperature range of -15 to 

-t^55°C. 

PERIOD 

Range — ^Autoranging over an input period from 
6.666667 ns to 2 s. 



Resolution— ± 



LSD-t^ 1.4x 



TJE 
N 



Display — 7 digits (Updates twice per second 
or every two periods, whichever is slower.) 
Accuracy — Resolution ±0.001% of reading over 
entire temperature range of -15 to +55°C. 



ACCURACY AND RESOLUTION 
DEFINITIONS 

F = Input Frequency in Hz 

LSD = Least Significant Digit (0.1 ppm of full 
scale) 

TJE = Trigger Jitter Error 

N = Number of cycles of measured frequen- 
cy during measurement interval (0.5 s or 
1 period of the input signal, whichever is 
greater) 

TJE (Trigger Jitter Error) = 



V(enl)2 + (en2)2 

Input Slew Rate 

Where: enl =RMS noise of vertical system in 
divisions on screen 
en2 = RMS noise voltage of input 
signal in divisions 

en1 

Volts/ Ti-lgger Coupling Trigger Coupling 
div DC and Noise Rej HF Reject 



2 mV 015 div 



0.05 div 



5 mV 
to 5 V 



01 div 



0.05 div 



ATIME, 1/ATIME 

Trigger After Delay Accuracy— ± (LSD + 0.01 
xBTlme/div)+(0.001% xA Sec/div + 0.001% of 
reading+50 ps). Measured with visually super- 
imposed signal transitions, >0.1 div/ns trigger- 
signal slew rates, and with channel-to-channel 
delay mismatch corrected by the CH 2 DLY 
match at^ustment from the front panel. In- 
dependent Slope and Level settings for AREF 
and AB triggers allow visual superposition of 
any pair of points within the center 80% of 
transitions having at least 5 div amplitude. 
Run After Delay Accuracy— ±(LSD + 0.0008 
xA Sec/div) + (0.01xB Time/div + 83 ps). B 
Time/div includes lOX mag. 



Display Update Rate — Auto resolution, twice 
per second or every four sweeps, whichever is 
slower (Depends on trigger and sweep rates 
with selectable resolution.) 

DELAY TIME 

Trigger After Delay Accuracy — ±(LSD -i- 
0.001% of reading +0.5 ns +A trigger-slew 
error +B trigger-slew error). Add 0.5 ns for 
dual-channel measurements. 
Where: Trigger-slew error equals trigger-level 
control readout accuracy - trigger signal slew 
rate at the trigger point. 
Run After Delay Accuracy— ± (LSD +0.0012 
xA Sec/div + 0.03xB Time/div +50 ns). (B 
Time/div includes lOX mag.) 
Trigger After Delay and Run After Delay 
Accuracies Using Word Recognizer on the 
B Trigger— Add 100 ns if using external clock. 
Add 200 ns if not using external clock. 
Display Update Rate — ^Auto, twice per second 
or once for each sweep, whichever is slower. 
Depends on trigger and sweep rate for selec- 
table resolution. 

Selectable Resolution 





Selected 




A Sec/DIv 


Resolution 


LSD 


10 ns to 1 s 


AUTO 


See Auto 






Resolution 






below 


10 ns to 5 lis 


10 ps 


10 ps 




100 ps 


100 ps 




1 ns 


1 ns 


10 to 50 iis 


10 or 100 ps 


100 ps 




1 ns 


1 ns 


100 to 500 ns 


10 ps to 1 ns 


1 ns 


1 to 5 ms 


10 ps to 1 ns 


10 ns 


10 to 50 ms 


10 ps to 1 ns 


100 ns 


100 to 500 ms 


10 ps to 1 ns 


1 /iS 


1 s 


10 ps to 1 ns 


10 liS 



DELTA TIME ACCURACY 



>. 1D0 r 

3 

il 



E 



1 r 

RMOlUllOfI 



10 PS 








1 :-20ltHl 




. 200 Hi 








© 


-r 










100 ns 1 hs 10 m5 100 f>s 

Measured Time Intervel 



DELAY TIME ACCURACY 



s '■' 



Resolution 
Reo-Raie 
Hun AHat Dly 
Trig Alter 0«y 



10 pt 


AulD 






200 Hi 


< 200 Hi 


















4- 




100 ns 1 jiS 10 ,.s 100 jis 

M*a«ured Tims Inlarval 



Input Signal is five vertical div with a 2 ns rise time. 

Measured times are four horizontal div. 

TJE is negligible for Slew Rates >0.1 div/ns. 

XTime Trigger After Delay assumes visual superposition. 



Input Signal is five vertical div with a 2 ns rise time. 

Measured times are four horizontal div. 

TJE is negligible for Slew Rates >0.1 div/ns. 

^Time TYigger After Delay assumes visual superposition. 
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Auto Resolution 



A Sec/DIv 


TMgger 
nepetition 
Rate 


LSD 


10 ns to 2 fis 


>20 kHz 


100 ps 


10 ns to 2 ns 


200 Hz to 
20 kHz 


1 ns 


5 to 200 fis 


>200 Hz 


1 ns 


10 ns to 200 

MS 


<200 Hz 


10 ns 


500 ns to 5 ms 


Any 


10 ns 


10 to 50 ms 


Any 


100 ns 


100 to 500 ms 


Any 


1 ^ 


1 s 


Any 


10 liS 



24458 Sec/div settings range from 20nsto 1 s. 
2465B Sec/div settings range from 10 ns to 
500 ms. 

TOTALIZE 

Maximum Count— lb 9,999,999 events. 

DELAY BY EVENTS 

A or B Sweep — The A trigger or 17-bit word 
recognizer defines start events. The B trigger 
or 17-bit word recognizer defines delay events. 
With A sweep in the delayed-by-events mode, 
the B sweep is delayable by time. 
Maximum Delay Count— Up to 4,194,303. 
Minimum Time From Start Event to Any 
Delay Event — 2 4 ns. 
Minimum Pulse Width— 2 3.3 ns. 

LOGIC TRIGGER 

Combination Trigger — A sweep can be trig- 
gered from logical combinations of A and B 
triggers (A and B) or (A or B), or the word 
recognizer. B sweep can be triggered from the 
word recognizer. 

Minimum Time to Satisfy Logic Combina- 
tions — >4 ns. 

WORD RECOGNIZER 

Input— P6407 Word Recognizer Probe, 17 bits 
plus clock. (No CRT display from P6407.) 



All Inputs 


Threshold 


Load Safe Limit 


High 


<2,0 V 


<20 fiA 5.5 V 


Low 


>0.6 V 


>-0.6 mA -0.5 V 



Display Radix — Hexadecimal, octal, binary. 
Data Rate— to >20 MHz with clock, to 
2 10 MHz without clock. 
Data Set-Up Time— 25 as. 
Data Hold Time— ns. 
GPIB Compatibility for Semiautomatic 
Measurement Systems — When combined 
with Option 10 the CTT/WR (Option 09) 
Oscilloscope combination is fully program- 
mable. Complies with Tfektronix Standard 
Codes and F\)miats. 

Ordering Information — See page 170. 



CHARACTERISTICS 

GPIB INTERFACE (OPTION 10) 

The set of characteristics is the same as speci- 
fied for standard 2467B/2445B/2465B oscillo- 
scopes and includes the following additions: 

Standard Interface Functions Imple- 
mented— SHI, AHl, T6, L3, SRI, RLl, DCl, El 
DTO CO, PPO. 

Vertical Position Accuracy- CH 1 and CH 2 

(Noninverted): ±(0.3 div +3% of distance (in 
divisions) from center screen +0.5 mV divided 
by the Volt/div setting]. For -15 to +55°C 
(excluding +15 to +35°C)add 1.5 mV divided 
by the Volt/div setting. For CH 2 Inverted add 
0.2 div. 

CH3andCH4: ±[0.7 div +3% of distance (in 
div) from center screen]. 

Ordering Information — See page 170. 

CHARACTERISTICS 

EXTERNAL CLOCK (OPTION IE) 

FREQUENCY 
Range — Autoranging over input frequency 
from 0.5 Hz to 150 MHz. 

' TJE 



Resolution— ± 



LSD + 1.4 F2 



N 



Display — Seven digits; updates twice per se- 
cond or every two periods, whichever is .slower. 
Accuracy — Resolution ± [accuracy of refer- 
ence x reading] 
Definitions: 

F = Input frequency in Hz. 

LSD = Least Significant Digit (0.1 ppm of full 

scale. 



TJE=1Vigger Jitter Error= 

V(enl)2 + (en2)* 

Input Slew Rate 

N = Numberof cycles of measured frequent in- 
terval (0.5 X or 1 period of input signal, 
whichever is greater). 

enl = RMS noise of vertical system is divisions 
on screen. 

en2 = RMS noi.se of input signal in divisions. 

CHARACTERISTICS 

RACKMOUNT 
(OPTION 1R) 

ENVIRONMENTAL 

Rackmounting changes the temperature, vibra- 
tion, and shock capabilities. The rackmounted 
oscilloscope meets or exceeds the requirements 
of MIL-T-18800C with respect to Type III, Class 
5, Style C equipment, when installed as 
directed. It also meets or exceeds TVktronix 
Standard 062-2853-00, Class 5 requirements. 
Ambient Temperature — Operating: -15 to 
+ 55 °C. Measured at the instrument's air inlet, 
fan exhaust temperature should not exceed 
+ 65°C. 

Vibration — Operation: Same as standard in- 
strument, except total displacement is 0.015 
inch p-p (2.3 g's at 55 Hz). 
Sliock — Operating and Nonoperating: Same as 
standard iastniment, except shocks are 30 g's. 




KLIPKIT makes high speed IC testing easy. Fhr 
use directly until P6130famUy probes or others 
iris the included signal pins. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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150 400 MHz 2400 
FOUR-CHANNEL OSCILLOSCOPES SERIES 



ORDERING INFORMATION 



2467B** 400 MHz OsciUoscope $11,990 
Includes: MCP CRT; four P6137 lOX 1.3 m 
probes with accessories; 2 A, 250 V fuse 
(159-0021-00); zip lock accessory pouch 
(016-0537-00); blue plastic CRT filter 
(378-0199-03); clear plastic CRT filter; snap ac- 
cessory pouch (016-0692-00); front cover; 
power cord (161-0104-00); Operator's Manual 
(070-5854-01). 

2465B 400 MHz OsciUoscope $5,850 
Includes: Two P6137 lOX 1.5 m probes with ac- 
cessories (P6136); 2 A, 250 V fuse 
(159-0021-00); zip lock accessory pouch 
(016-0537-00); blue plastic CRT filter 
(378-0199-03); clear plastic CRT filter; snap ac- 
cessory pouch (016-0692-00); front cover; 
power cord (161-0104-00); Operator's Manual 
(070-6014-00). 

2455B 250 MHz Oscilloscope $5,350 
Includes: Same as 2465B. 
2445B 150 MHz Oscilloscope $3,695 
Includes: Same as 2465B, except two P6136 Op- 
tion 25 lOX 1.5 m probes; Option 01, 1.3 m 
probe 

2465BDV 4{K) MHz Oscilloscope $9,900 
Includes: Same as 2465B, plus DMM (Option 
01), TV (Option 05), CTTAVR (Option 09), GPIB 
(Option 10), and two additional P6137 probes 
(Option 22). Provides most cost-effective com- 
bination of these options. 
2465BDM 350 MHZ Oscilloscope $9,000 
Includes: Same as 2465B, plus DMM (Option 
01), CTTAVR (Option 09), GPIB (Option 10), and 
two additional P6137 probes (Option 22). Pro- 
vides most cost effective combination of these 
options. 

2465BCT 400 MHz Oscilloscope $7,700 
Includes: Same as 2465B, plus CTT/WR (Option 
09), GPIB (Option 10), and two additional 
P6137 probes (Option 22). Provides most cost- 
effective combination of these options. 



INSTRUMENT OPTIONS 
Option 01 •»*<— Digital Multimeter $1,550 
Includes: Same as standard instruments, plus 
probe set (012-0941-00); temperature probe 
(P6602); probe set accessories (020-0087-00). 
Option 05 — ^TV Waveform Measurement 
System +$1,150 
Includes: Same as standard instruments, plus 
CCIR graticule CRT filter (378-0199-04); NTSC 
graticule CRT filter (378-0199-05); polarized 
collapsible viewing hood (016-0180-00). 
Option 06— Counter/TimerAVigger -^ $ 1,050 
Includes: Same as standard instruments, plus 
20 grabber tips (206-0222 00); two 10 inch 10 
wide comb (012-0747-00). 
Option 09* '*»— Counter/Timer/Trigger and 
Word Recognizer -i- $1,450 

Includes: Same as standard instruments, plus 
a word recognizer probe (010-6407-01); 20 grab- 
ber tips (206-0222-00); two 10 inch 10 wide 
comb (012-0747-00). 

Option 10— lEEE-488 GPIB Interface + $930 
Includes: Same as standard instruments, plus 
Instrument Interface Guide. 
Option IE— External Clock + $200 

MULTIPLE OPTION ALLOWANCE (MOA) 
When a 2467B or 2465B instrument is ordered 
with more than two of the above options, a 
special price allowance is applied. This 
allowance is not applicable to the 2465BDV, 
2465BDM, or the 2465BCT. 
Option 2A — MOA for combining 
two of the above options. - $250 

Option 3A — MOA for combining 
three of the above options. - $500 

Option 4A — MOA for combining 
four of the above options. - $750 

OTHER INSTRUMENT OPTIONS 
Option Bl — Service manual. (For 
2445B/2455B/2465B/2467B) Stan- 
dard manual. + $50 
(For Options/Special Editions) In- 
cludes standard manual plus op- 
tions manual. + $50 
Option 1R*»— Configure 
Oscilloscope for Rackmount. $320 
Includes: Same as bench model instrument (ex- 
cept pouch) plus rackmount hardware and 
slide-out assemblies. 
Option 2R — Rackmount for instru- 
ments equipped with Option 01 + $45 




Option IT— Transit Case. +$185 
Option 11 • '—Rear Panel Probe Power + $ 195 
Option 22— Two additional match- 
ing probes. + $320 

Option 11 may not be ordered with Option 

09 or the 2U5R 
'^Option 09 includes Option 06. 
* Option IR may not be ordered with Option 

01, 2465BDM, or S465BDV. Par rackmourU- 

ing instruments equipped with Option 01, 

order Option 2R. 
'* Option 01 is not available with the 2467R 
NOTE: Options are not retrofittable with field 
upgrade kits. 

INTERNATIONAL POWER PLUG OPTIONS 

Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzeriand 220 V, ,50 Hz. 
WARRANTY-PLUS SERVICE PLANS 
See page 562 
Ml— (2467B/2465B/2455B 
2 Calibrations. +$144 
Ml— (2445B) 2 Calibrations. + $144 

(Special Editions) 2 Calibrations +$167 
M2— (2455B) 2 Years Service. + $360 

M2— (2467B/2465B) 2 Years Service. + $367 
M2— (2445B) 2 Years Service. + $302 

(Special Editions) 2 Years Service + $374 
M3— (2455B) 2 Years Service and 
4 Calibrations. + $695 

M3— (2465B/2467B) 2 Years Service 
and 4 CaUbrations. + $655 

M3— (2445B) 2 Years Service 
and 4 Calibrations. + $590 

(2455B) 5 Calibrations + $399 

(Special Editions) 2 Years Service 
and 4 Calibrations. + $709 

M4— (2467B/2465B) 5 Calibrations. + $344 
M4— (Special Editions) 5 Calibrations. + $399 
(2455B) 5 Calibrations +$1,075 
M5— (2467B/2465B) 9 Calibrations 
and 2 Years Service. + $983 

M5 — (Special Editions) 9 Calibrations 
and 2 Years Service. + $1,089 

M5— (2445B) 9 Calibrations and 
2 Years Service. + $918 
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OPTIONAL ACCESSORIES 
Rackmount Conversion Kit — Not 
compatible with Option 01. Order 
016-0825-01 «395 
Probe Power Extender Cable for 
Rackmount Instrument With 
Option 11— Order 020-0104-00 $490 
Word Recognizer Extender 
Cable for Rackmount Instru- 
ment With Option 09 and 
2465B CT— Order 020-0103-00 «350 
GPIB Cables— Double shield, low 
EMC. 

(I m) Order 012-0991-01 $140 
(2 m) Order 012-0991-00 $160 
(4 m) Order 012-0991-02 $210 
Viewing Hoods — 

(Polarized Collapsible) 

Order 016-0180-00 $60 
(Folding Light Shield) 

Order 016-0592-00 $15 
(Folding Binocular) 

Order 016-0566-00 $21 
Protective Waterproof Vinyl 
Cover— Order 016-0720-00 $25 
Carrying Case — 

Order 016-0792-01 $221 
Carrying Strap — 

Order 346-0199-00 817.50 
DC Power 

1105 $2,090 

1106 $1,580 
DC Inverter— 1107 $1,175 



RECOMMENDED PROBES 
P6137— lOX I'a-ssivo Probe for ust> 
with 2467B, 2465B, 2455B, 2445B. 
P6202A— lOX FET Probe. 
P6230— lOX Bias/Offset Pn)be. 
P6056— lOX, 5000 Passive Probe 
for 50 n inputs. 
P6057— lOOX, 5000 11 passive 
probe for 50 input. 
P6602— Ttmperature Probe. 
Current Probes — 
A6302 
A6303 
P6021 
P6022 

A6901 — Ground Isolation 
Monitor 

A6902B Voltage Isolator— For 
floating measurements. 

DIGITIZING CAMERA SYSTEM 

DCSOl Option 2A— Digitize 
waveforms from scope screen. 
S58DC02— 2467B/DCS Interface 
GPIB Driver 

RECOMMENDED CAMERAS 
C-30BP Option 01— General 
Purpose. 

C-5C Option 02— Low Cost. 

RECOMMENDED CART 
K212— For on-site mobihty. 

SERVICE MANUALS 

(2467B/2465B) Order 070-6863-00 
(2455B/2445B) Order 070-6862-00 
(Options) Order 070-6864-00 



$160 
$735 
$420 

$200 

$195 
$260 

$625 
$1,180 
$450 
$495 

S760 

$1,980 



$6,605 



$295 



$1,665 
$465 

$350 

$50 
$50 
$26 



SOFTWARE 

For additional information see the Tfest and 
Measurement Software section. 
EZ-TEK 2400 PC Test Program 
Generator — For instruments with 
GPIB; used with IBM PC/XT/AT 
and compatibles. Requires GURU 
hardware. Order S49F103 $250 
GPIB User's Resource Utility 
(GURU)— Includes GPIB-PC inter- 
face board, GPIB cable, software, 
and documentation. 

Order S3PG100 S99S 

TECHNICAL ASSISTANCE SERVICES 
When you need technical assistance to sup- 
plement your own resources, Tektronix can ar- 
range the services of an application engineer 
skilled in meeting your needs. For more in- 
formation, see the total solution Section or 
consult you local sales engineer. 

TRAINING 

Tektronix Instrument Group Customer Train- 
ing offers operation and application training 
to help you get full value out of your instru- 
mentation investment. See Customer Twining 
Section for information. For further informa- 
tion, or to enroll, call us at 1-800-835-9433 
ext. 430. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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100 MHz FIELD SERVICE 2300 
DUAL TRACE OSCILLOSCOPES SERIES 



2300 Series Portable Analog Oscilloscopes 




2336 shoum above. 



2335/2336/2336YA/ 
2337 



TYPICAL APPLICATIONS 

• Rugged Field Service 

• Computer Peripheral Service 

• Communication Equipment Service 

BENEFITS 

• Three-Year Warranty— Five Vbar 
Option 

• UL Listed, CSA 

FEATURES 

• DC to 100-MHz Bandwidth 

• 5 mV/Div to 5 V/Div 

• 5 ns/Div Sweep Rate 

Designed for Field Service 

The 100 MHz 2300 Series oscilloscopes are 
the most rugged and durable instruments 
in their bandwidth. Offering a one-piece 
case, fliptop cover, scratch resistant front 
panels, the ability to withstand shocks of 
50 g's, and meet the environmental 
specifications for Class 3 instrumentation 
as prescribed in MIL-T28800, in an in- 
dustry standard size make these the 
ultimate field-service oscilloscopes. 



Flexibility 

All 2300 Series oscilloscopes are dual 
channel, dual trace, and delayed sweep 
dc to 100 MHz oscilloscopes. The 2336 and 
the 2336YA feature DELTA TIME on the 
fliptop front cover, while the 2337 
features DELTA TIME as well as a DMM. 
The controls for these features are con- 
veniently and logically located in the 
cover as weU. The DELTA TIME and DMM 
readouts emanate from a backlighted 
LCD for clear viewing at any angle. The 
CRT produces bright, highly visible traces 
that are viewable in most light conditions. 
The 2335 is rackmountable for system 
configurations. The 2336YA also features 
a 5000 hour elapsed time indicator (ETI), 
extra manuals, and an extra set of probes. 

Ease of Operation 

The front panel layout features logical 
groupings of switches and knobs to avoid 
errors and delays during operation. Auto- 
trigger allows triggering on waveforms 
with repetitive rates down to approx- 
imately 10 Hz. Vertical deflection factors 



range from 5 mV/div to 5 V/div with a 
variable control to increase the sensitivity 
to at least 2 mV/div. Variable sweep speeds 
range from 0.5 s/div to 50 ns/div, with a 
XIO magnifier that can increase the 
sweep speed to 5 ns/div. 

National Stock Numbers are assigned for 
all 2300 Series oscilloscopes. Check the 
Logistics Data Book for information. 



CHARACTERISTICS 

The following characteristics are common to 
the 2335, 2336, 2336YA, and 2337 oscilloscopes 
except where indicated. 



VERTICAL SYSTEM 
(IWo Identical Channels) 

Bandwidth and Rise Time 



-15 to +40"'C 


40 to 55«C 


dc to at least 


dc to at least 


100 MHz, 3.5 ns 


85 MHz, 415 ns 



Bandwidth Limit— 20 MHz by bandwidth 
limit switch. 

Lower - 3 dB Point AC Coupling— IX Probe: 
10 Hz or less. lOX Probe: 1 Hz or less. 
Deflection Ractor — r> mV/div. 1-2-5 sequence. 
Accuracy ±3%. Uncalibrated; Continuously 
variable between steps and to at least 2 mV/div. 
Display Modes— CH 1, CH 2, Add CH 2 (nor- 
mal and inverted), Alternate, Chopped (« 275 
kHz rate). 

Common-Mode Rejection Ratio (common- 
mode signals of 6 div or less)— 2335, 2336, 
2337: a:25:l at 10 MHz; 10:1 at 100 MHz. 
Channel Isolation— > 100:1 at 25 MHz. 
Input R and C— 1 MQ ±2% paralleled by 20 
pF ±10%. 

Maximum Input Voltage — ^AC or dc coupled, 
400 V (dc + peak ac) or 500 V p-p ac at 1 kHz 
or less. 

HORIZONTAL SYSTEM 

Time Base A— 0.05 /is/div to 0.5 s/div (1-2-5 se- 
quence). XIO magnifier extends maximum 
sweep rate to 5 ns/div. 
Time Base B— 0.05 /is/div to 50 ms,'div (1-2-5 
sequence). XIO magnifier extends maximum 
sweep rate to 5 ns/div. 

Variable Time Control— Time base A provides 
continuously variable uncalibrated sweep rates 
between steps and to at least 1.25 s/div. 



Time Base A and B Accuracy* ' 





20 to 


-15 to 




30"C 


+55»C 


Unmagnified 


±2% 


±3% 


Magnified 


±3% 


±4% 



• ' Full ten divisions. 

Display Modes — A, A intensified by B, B 
delayed. 
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CALIBRATED SWEEP DELAY 

Delay Time Range — Continuous from 50 ns to 
at least 5 s after start of delaying sweep. 

Differential Time Measurement Accuracy*^ 





15 to 


-15 to 




30*C 


+55*C 


2335 


075%+0.015 


1.5%+0.015 




major dial div 


major dial div 


2336/2337 


±1% of read- 


±2.5% of read- 


2336YA 


ing ±1 count 


ing ±1 count 



2336YA only: 10 to 55°C is 2% of read- 
ing ±1 count. 

Jitter— One part or less in 20,000 (0.005%) of 
10 times the A Sweep Time/Div setting. 

TRIGGERING 

A Trigger Mode— Normal: sweep runs when 
triggered. Automatic: sweep free-runs in 
absence of a triggering signal and for signals 
below 30 Hz. Single Sweep: sweep runs once 
on first triggering event after reset selector is 
pressed. (LED indicates when sweep is trig- 
gered and when single sweep is ready.) 



A and B D-lgger Sensitivity 



2335,2336 
2337 


internal 


External** 


External 
^-10*' 


20 MHz 
100 MHz 


0.3 div 
1.1 div 


50 mV 
150 mV 


500 mV 
1.5 V 


2336YA 


25 MHz 
100 MHz 
150 MHz 


03 div 

1.0 div 

1.1 div 


50 mV 
150 mV 
300 mV 


500 mV 
1.5 V 
3 V 



*' External B Trigger sensitivity is not ap- 
plicable to the 2335. 



Trigger Coupling— AC (- 3 dB 20 Hz), dc, LF 
REJ attenuates signals above 50 kHz. B Trig- 
ger coupling is ac only. 
A Trigger Holdoff — Ac^ustable control per- 
mits stable presentation of repetitive 
waveforms 

ATinie B Trigger Modes— (2336, 2336YA and 
2337 only): Provides two intensified zones on 
CRT trace for differential time measurements. 
Time difference between two intensified zones 
determined by B Delay Time Position and 
ATime Position controls, and is displayed on 
LCD readout. 

Runs After Delay — B Sweep starts immedi- 
ately after the delay time selected by the Delay 
Time Position control and is independent of B 
trigger signal. 

Triggerable After A^jusUble Delay Time— 

B Sweep Trigger sourced from a composite of 
CH 1 and CH 2; CH 1 only, CH 2 only or from 
the Ext Trigger input connector. 
Jitter— 2335, 2336, 2337: 1.0 ns or less at 100 
MHz. 2336YA: 0.5 ns at 100 MHz. 
A Trigger View — A spring-loaded pushbutton 
overrides other vertical controls to display the 
signal used to trigger the A Sweep. This con- 
trol provides quick verification of the (trigger) 
signal and permits a time comparison between 
the vertical input signal and the trigger signal. 
Deflection factor is 100 mV/div ±40% (1 V/div 
with Ext -10). 

Level and Slope— Internal: Permits selection 
of triggering at any point on positive or nega- 



tive slope of vertical input signal. Level ac^just- 
ment: Through at least ± 1 V in Ext; through 
at least ±10 V in Ext -10. 
A Sources— Vertical Mode, CH 1, CH 2, Line, 
Ext, Ext -10. 

B Sources— (2336, 2336YA and 2337 only) 
ATime runs after delay. Vertical Mode, CH 1, 
CH 2, Ext (all modes ac coupled). 
External Inputs— R and C: 1 MO ± 10% , 20 pF 
-1-30%. 400 V(dc-(- peak ac) or 500 V ac p-p at 

1 kHz or less. 

X-Y OPERATION 
Full Sensitivity X-Y (CH 1 Horizontal, CH 

2 Vertical)— 5 mV/div to 5 V/div (1-2-5 se- 
quence), accurate ±5% from to -i-40°C, ac- 
curate ±8% from - 15 to -f55°C. X axis band- 
width: dc to a2 MHz. Y-axis bandwidth: dc to 
>100 MHz. Phase difference between 
amplifiers: <3° dc to 200 kHz. 

CRT AND DISPLAY FEATURES 
CRT— 8 X 10 div (8 mm/div) display. Horizontal 
and vertical centerlines further marked in 0.2 
div increments. Accelerating potential: 18 kV. 
GH (P31) phosphor. 

Graticule — Internal, nonparallax, nonillumin- 
ated; markings for measurement of rise time. 
Beam Finder — Compresses trace to within 
graticule area to locate an offscreen signal. 
Z-Axis Input — Positive-going, dc coupled 
signal decreases intensity; 5 V p-p signal causes 
noticeable modulation at normstl intensity; dc 
to 20 MHz. 

OTHER CHARACTERISTICS 
Amplitude Calibrator— 0.2 V accurate ±1% 
from to 40 °C, ±1.5% from -15 to -i-SSX. 

POWER REQUIREMENTS 

Line Voltage Ranges— 100 to 132 V ac and 200 
to 250 V ac. Option 03: 90 to 115 V ac or 180 
to 230 V ac. 

Line Frequency — 48 to 440 Hz. 
Maximum Power Consumption — 35 W at 

115 V, 60 Hz. 



ENVIRONMENTAL 

The 2335 Oscilloscope meets environmental 
capabilities for Class 3, type 3, style D in- 
struments as prescribed in MIL-T-28800C. The 
2336, 2336YA and 2337 Oscilloscopes meet the 
environmental capabilities for Class 3, TVpe 3, 
Style D instruments as prescribed by MIL- 
T-28800 except as indicated herein to avoid 
potential damage to the LCD readout. 
Itsmperature (Forced-air ventilation during 
normal operation) — 2335 Operating: - 15 to 

-f55°C. Nonoperating: -62 to -i-85°C. 
2335 Option IR (Rackadapted)— Operating 
temperature inside equipment rack: -15 to 

-f 55 °C. Max exhaust-fan temperature: -t- 65 °C. 
Nonoperating: -62 to -i-85°C. 
2236/2237 Operating; -15 to -h55°C. Nonop- 
erating: -40 to -i-80°C. 
Altitude — Operating: Sea level to 4600 m 
(15,000 ft). Nonoperating: Sea level to 15 000 
m (50,000 ft). 

Vibration — Test samples subjected to 
sinusoidal vibration in X, Y, and Z-axes; fre- 
quency varied from 10 to 55 to 10 Hz in one 
minute cycles for 15 minutes. Tbtal displace- 
ment: 0.025 in. p-p (4 g's at 55 Hz). 
Humidity Operating and Nonoperating — 
2335: 95%, five cycles (120 hours), referenced 
to MIL-T-28800B Paragraph 3.9.2.2. 
2336, 2336YA and 2337-Operating: 90% (72 
hours) at -i-55°C. 

2336, 2336YA, 2337 and DMM: Operating: 90% 
(24 hours) at +35°C and 70% (24 hours) at 

-k50°C. 

2336, 2336YA, 2337 and DMM: Nonoperating: 
90% (72 hours) at -i-60°C. 
Shock — Operating: 50 g's, 'A sine, U-ms dura- 
tion, 3 shocks per axis along each mjyor axis. 
Tbtal of 18 shocks. 

Electromagnetic CompatibUlty (EMC)— Tfest 
samples in compliance with the Class 3 
requirements of M1L-STD-461B using pro- 
cedural steps outhned in MIL-STD-462. In- 
crease RS03 requirements from 1 V/m to 10 
V/m. For REOl, use 500 Hz to 30 kHz in place 
of 30 Hz to 30 kHz. 



PHYSICAL CHARACTERISTICS 



2335, 2336, 2335 Option IR 

2336YA, 2337 Cabinet Rackmount 



Dimensions 


mm 




In. 


mm 




In. 


Width 


274 




10.8 


483 




19.0 


w/handle 


315 




12.4 








Height 








133 




5.2 


w/feet/pouch 


210 




8.3 








w/o pouch 


135 




5.3 








Depth 








378 




14.9 


w/o front cover 


430 




17.0 








handle extended 


528 




208 










2335 






2336, 2336YA, 2337 




Weight > 


kg 


lb 


kg 


lb 


kg 


lb 


Net (w/o accessories or pouch) 


7.7 


17.0 


8,0 


17,8 


11,7 


25.8 


Net (w/accessories & pouch) 


8,6 


19.0 


8,9 


19.6 


12,6-' 


27,8*' 


Shipping 


10.6 


23,5 


10.9 


24,1 


169 


373 



No pouch for 2335 Option IR. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll tree: 1-800-426-2200, Ext. 99. 
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2337 



with Digital Multimeter 



The following characteristics are unique to the 
2337. 

DC VOLTAGE 

Full Scale Ranges— 2 V (autoranging to 200 
mV); 200 V (autoranging to 20 V); and 500 V. 
Resolution— 100 /iV at 200 mV full scale. 

Accuracy 



15 to 35°C 


Within ±0.15% of reading 




±1 count 


-15 to +15°C 


Add ±0.01% for every °C 




below +15°C 


35 to 55°C 


Add ±0.01% for every °C 




above +35°C 


>80<yo Relative 


Add ±025% of reading ±3 


Humidity 


counts 



Input Resistance— 10 Mfl ±0.25%. 
Rejection Ratio— Normal-Mode: 60 dB 
minimum at 50 and 60 Hz. Common-Mode: 100 
dB minimum at do, 60 dB minimum at 50 and 
60 Hz. 

Response Time — Within 3 s (no autorange); 
within 9 s (up range); within 7 s (down range). 
Maximum Input Voltage — 500 V (dc + pealc 
ac) at 60 Hz (between positive and negative in- 
puts or between either input and ground). 

AC VOLTAGE 
Full Scale Ranges— 2 V (autoranging to 200 
mV); 200 V (autoranging to 20 V); and 350 V. 
Crest Factor (When peaic voltage input is < 3 
times full scale)— 6. 



Accuracy*' 


15 to 35°C 


Within ±3%, ±6 counts"', 




20 Hz to 20 kHz 


-15 to -Hl5°C 


Add ±0.05% for every °C 




below -Hl5°C 


35 to 55°C 


Add ±0.05% for every °C 




above -h35°C 



'^Nomine waws: Derate below 50 Hz. For 
crest factors > 3, add +0, -1% of reading. 

Input Impedance — Resistance 10 Mft ±0.25% 
in series with input blocking cap. Capacitance 
(20 V, 200 V, and 350 V range) < 150 pF; (200 
mV, 2 V range) <220 pF. 
Common-Mode Rejection Ratio — 60 dB 
minimum at 50 and 60 Hz, 2 V range; 53 dB 
minimum at 50 and 60 Hz, 200 V and 300 V 
ranges. 

Response Time — Within 3 s (no autorange); 
within 9 s (up range); within 7 s (down range). 
Maximum Input Voltage — 500 V (dc + peak 
ac) at 60 Hz (between positive and negative in- 
puts or between either input and ground). 



RESISTANCE 

Full Scale Ranges— 2 kfl (autoranging to 
200 Q); 200 kfi (autoranging to 20 kO); 20 MO 
(autoranging to 2 MtJ). 
Resolution— 0.1 fl. 

Accuracy 



15 to 35°C 


Within ±05% ±2 counts 




+0.4 n 


-15 to +15°C 


Add ±0.05% for every °C 




below -Hl5°C 


35 to 55°C 


Add ±0.05% for every °C 




above ■t-35°C 


>80% Relative 


Add ±1% of reading ±8 


Humidity 


counts 



Response Time — <4 s. 

Maximum Input Voltage— 500 V (dc + i>eak 

ac) at 60 Hz (between positive and negative in- 
puts or between either input and ground). 



ORDERING INFORMATION 

2335 Oscilloscope .S3, 940 
Includes: Two P6108A lOX probes; accessory 
pouch (016-0674-00); zip lock accessory pouch 
(016-0537-00); clear CRT implosion shield (337- 
2781-00); installed, blue CRT implosion shield 
(337-2760-00); two 1 A fuses (159-0022-00); 'A 
A fuse (159-0025-00); power cord (161-0104- 
00); operator manual (070-4115-00). 

2336 Oscilloscope With ATime S4,270 
Includes: Same as 2335, instruction manual 
(070-4117-00) instead. 

2336YA Oscilloscope With ATime, 
Elapsed Time Meter, Extra 
Accessories and Manuals $4,490 
Includes: Same as 2336 plus P6101A probe; 
three probe tip adaptors (103-0051-01); three 
spring tip adaptors (206 0060-00); operator 
manual (070-5010-00); service manual 
(070-5011-00). 

2337 Oscilloscope With ATime and 

DMM S4,700 
Includes: Same as 2335, instruction manual 
(070-4119-00) instead. 

OPTIONS 
Option 03—100 V/200 V, ac 
nominal, 48 to 440 Hz. NC 
Option IR— (2335 only) Rack 
Conversion. + $375 

CONVERSION KIT 
Rackmount Conversion — 2335 
only. Order 016-0468-00 $390 



INTERNATIONAL POWER PLUG OPTIONS 

Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A 5— Switzerland 220 V, 50 Hz. 
WARRANTY-PLUS SERVICE PLANS 
See Customer Service Section 
Ml— (2335) 2 Calibrations. -i- S153 

Ml— (2336/2336YA) 2 Calibrations. + $184 
Ml— (2337) 2 Calibrations. + $205 

M2— (2335) +2 Years Service. + $ 171 

M2— (2336/2336YA) +2 Years 
Service. ■^ $202 

M2— (2337) -1-2 Years Service. +$254 
MS- (2335) +2 Years Service & 4 
Calibrations. +$477 
M3— (2336/2336YA) 2 Years Service 
& 4 Calibrations. + $569 

M3— (2337) 2 Years Service & 4 
Calibrations. + $664 

M4— (2335) 5 Calibrations. + $366 

M4— (2336/2336YA) 5 Calibrations. + $437 
M4— (2337) 5 Calibrations. + $490 

M5— (2335) 9 Calibrations +2 Years 
Service. +S826 
M5— (2336/2336YA) 9 Calibrations 
+ 2 Years Service. + $985 

M5— (2337) 9 Calibrations +2 Years 
Service. +$1,131 



OPTIONAL ACCESSORIES 

Battery Pack— Order 1106 SI, 580 

DC Power- Order 1107 SI, 175 

RECOMMENDED PROBES 

See Signal Acquisition Section for complete 
descriptions. 

P6I08A— lOX probe. $75 

P6202A— lOX FET probe. $735 

P6022— Current probe. $495 

P6062B— IX/lOX probe. $175 

A6902B Voltage Isolator— For 

floating measurements, see page 

543. $1,980 

RECOMMENDED CAMERA 
C-5C Option 04— Includes 
016-0359-01 adaptor and flash 
(camera mount not provided). $495 

RECOMMENDED CART 
K212 Portable Instrument Cart— 
For on-site mobility. $350 
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2200 Series Portable Analog Oscilloscopes 




2236 



TYPICAL APPLICATIONS 

• Digital Design and Testing 

• Field Service 

• Amplifier Design and Testing 

BENEFITS 

• Gated Counter Measurements/ATIme 

• UL Listed, CSA 

• Channel 1 AC and DC Volts 

• Full Function DMM— 5000 Counts 

• Three-Year Warranty— Five-Year 
Option 

FEATURES 

• DC to 100-MHz Bandwidth 

• Integrated Counter/Timer/DMM 

• Lightweight, Easy to Use 

• 2-mV Sensitivity 

• 5-ns/Div Sweep Rate 

» 100-MHz Counter 

The 100-MHz 2236 introduces a new con- 
cept in waveform measurement: a 
100-MHz counter/timer/DMM, integrated 
into the scope's vertical, horizontal, and 
trigger systems. This convenient feature 
simplifies setups (by allowing con- 
solidated set-ups and combinations of 
measurements), heightens measurement 
confidence, and expands the scope's 
versatility. The 2236 replaces mental 



gymnastics and roundabout problem- 
solving with simple, direct, accurate 
digital readouts that supplement your 
analog measurements. 

The Tbk 2236 provides easy, accurate, and 
versatile measurements through micro- 
processor-driven waveform analysis. 
Autoranged and autoaveraged counter/ 
timer measurements are made on the 
signal triggering the A sweep or, in gated 
modes, on the signal triggering the B 
sweep. Autoranged DMM measurements 
are made through floating DMM side in- 
puts and up-range at 5000 counts. Chan- 
nel 1 voltage measurements made on 
Channel 1 signal include: dc, relative dc, 
relative and true ac RMS voltages self- 
testing includes power-on and user inter- 
active routines. 

The 2236 uses intensified markers on- 
screen to define the area to be measured 
on a burst or short duration pulse train. 
Gated counter measurements are made 
via the B trigger with operator prompting 
and automatic digital readout of results 
(see Figures 1, 2, 3). With period averag- 
ing, the 2236 can make low-frcqucncy 
measurements instantly, in contrast to 
the several seconds delay encountered on 
conventional counter/timers. 

The scope and DMM can be applied 
simultaneously, with concurrent CRT and 



digital-readout displays. The same probe 
feeds data to the scope and provides in- 
formation to the DMM, thus eliminating 
tangled leads and extra set-up time re- 
quired to obtain t rue ac RMS or dc voltage 
readings (sec Figure 4). 

DMM autoranging simplifies set-up. An 
ohmmeter range of 2 Gfi— one hundred 
times the range of most such devices- 
allows service technicians to quickly pin- 
point even small amounts of transformer 
leakage, or designers to accurately check 
the insulating property of capacitors (see 
Figure 7). 

Frequency, period, and width measure- 
ments are pu.shbutton simple, with ac- 
curacies to 0.001",, and beyond. On- 
screen operator prompts further ensure 
failsafe set-up (see Figure 8). 

An audible, automatic diode/junction 
detection and continuity signal .saves both 
time and interpretation errors by allow- 
ing the operator to concentrate on prob- 
ing rather than on observing the front 
panel (see Figure 9). 

In strong testimony of the incomparable 
reliability of the 2000 Family of 
oscilloscopes, Tfek offers a three year war- 
ranty: labor and parts (including CRT), 
excluding probes. Beyond the "basic 
three years" of warranty coverage, Tbk 
will extend your service coverage up to 
five years, offering you a choice of three 
practical service plans to meet your 
specific service needs. 



2235 



TYPICAL APPLICATIONS 

• Field Service 

• Design 

• Component Testing 

BENEFITS 

• Large, Bright CRT 

• 10X Probes Included 

• Three-Year Warranty— Five-Year 
Option 

• UL Listed, CSA Certified 

FEATURES 

• DC to 100 MHz Bandwidth 

• Lightweight, Easy to Use 

• 2-mV Sensitivity 

• 5-ns/Div Sweep Rate 

• Advanced Trigger System 

• Trigger View 

• Delayed Sweep Measurements 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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The 100-MHz 2235 offers high value and 
high performance. The low price is made 
possible by the 2200 Series innovative 
architecture. Yet it has the needed 
features, operational simplicity, and (not 
least) solid reliability. And all are backed 
by a three-year warranty on all parts and 
labor, including the CRT (excluding 
probes). 

The 2235 ensures measurement quaUty 
and reliability while reducing instrument 
cost. 

Tfek started with the innovative architec- 
ture of the 2200 Series: fewer boards, 
fewer mechanical parts, less cabling and 
electrical connectors. This approach, plus 
advanced circuit design and a focus on 
essential features, has provided a scope 
that's more accurate, more reliable, 
lighter and more serviceable— and 
simpler to use— than any other 100 MHz 
scope. 

The 2235 delivers 2% vertical and hori- 
zontal accuracy in normal operation. 
Accuracy of 3% or better is maintained 
across a wide range of environmental ex- 
tremes. Trace noise, chop noise, vertical 
aberrations, and sweep interference have 
been reduced to a minimum. Delay jitter 
of 1:20,000 ensures excellent timing 
measurement resolution. Triggering is 
sensitive to 0.3 div at 10 MHz. There's a 
trigger view for simplifying set-ups; single 
sweep for photographing transients; 
bandwidth limit for noisy environments; 
and a bright, high-resolution 14 kV dome 
mesh CRT. 

2235 Option 01 

(AN/USM-488) 



BENEFITS 

• DC to 100-MHz Bandwidth 

• National Stock No. 6625-01-187-7847 

• UL Listed, CSA Certified 

FEATURES 

• Meets or Exceeds MIL-T-28800C and 
MIL-STD-461B Part 4 for EMC/EMI 

Comparable in performance to the stan- 
daixi 2235, the 2235 Option 01 version has 
impressive features. It meets the rigid en- 
vironmental capabilities for Clciss 5 in- 
struments as prescribed in MIL-T-28800C. 



Electromagnetic Interference is improved 
over the standard 2235, and meets MIL- 
STD-461B part 4 requirements. It has 
adjustable graticule illumination as well 
as uncalibrated indicator lights for both 
the horizontal time base and the vertical 
channels. HF REJ and LF REJ filtering 
expand flexibility for trigger coupling. 
For your convenience we've also included 
a protective front-panel cover, accessory 
pouch, P6101A IX 2-meter probe, 
binocular viewing hood, BNC T connec- 
tor, BNC male-to-binding post, two IC 
grabber tips and a service manual. 

CHARACTERISTICS 

The following electrical characteristics are 
common to the 2236, 2235, and 2235 Option 
01 except where noted. 

VERTICAL SYSTEM 
(TWO IDENTICAL CHANNELS) 
Bandwidth ( - 3 dB) and Rise Time— 100 MHz 

and 3.5 ns, derated to 90 MHz at 2 mV/div and 
outside to +35°C. Bandwidth Limit: 20 MHz 

± 20% . 

Deflection Factor— 2 mV to 5 V/div at ±2%. 
Accuracy derated ±3% outside +15 to +35°C 
( + 10to +35 °C, 2235 Option 01). Continuous- 
ly variable between steps by at least 2.5:1. 
Step Response Aberrations — 2235 and 2235 
Option 01: +4%, -4%, 4% p-p (2 mV to 
0.5 V/div). 

2236: +4%, -4%, 4% p-p (5 mV to 0.5 V/div), 

+ 5%, -5%, 5% p-p (2 mV/div). 

Display Modes— CH 1, CH 2, CH 2 Invert, 

Add, Alternate, Chop (500 kHz). 

Common-Mode Rejection Ratio — At least 

10:1 at .50 MHz for signals of 6 div or less (10:1 

at 80 MHz 2235 Option 01). 

Input R and C— 2235 and 2235 Option 01: 1 

Mn, 20 pF. 2236: 1 Mtl, 22 pF. 

Maximum Input Voltage (ac and do 

Coupled)— 400 V (dc + peak ac) or 800 V (p-p 

to 10 kHz). 

Channel 1/Channel 2 Isolation— 100:1 at 
.50 MHz. 

HORIZONTAL SYSTEM 

Sweep Rate— A Time Base: 0.05 /is to 0.5 s/div. 
lOX Mag: 5 ns/div. B Time Base: 0.05 /is to .50 
ms/div in 1-2-5 sequence. lOX Mag: 5 ns/div. 
Sweep Linearity— ±5% over any two of 
center eight divisions. 



Accuracy*' 





15 to 35'C 


to 50 "C 


Unmagnified 


±2% 


±3% 


Magnified 


±3% 


±4% 



" ;0 to 35°Cfor 2235 Option 01. 

Display Modes— A, Alternate (A Intensified 
and B Delayed), and B. 



CALIBRATED SWEEP DELAY 

Delay Time Range — Continuously variable 
with 10-turn control from <0.5 + 300 ns to 
> 10 div. 

Differential Delay Time Accuracy— (2235 
and 2235 Option 01) ±1% ( + 15 to +35°C); 
±2% (0 to +50°C). 

ATime Measurement Accuracy — (2236) Max 
accuracy equal to time base accuracy ± 50 ps. 
Time Base Accuracy With Standard Oscillator: 
10 ppm (0.001%); with Option 14 TCXO 
(Tfemperature Compensated Crystal Oscillator): 
0.5 ppm (0.00005%). 

Delay Jitter— 2236: 10,000:1 (0.01%). 2235 
and 2235 Option 01: 20,000:1 (0.005%). 

TRIGGERING 



A THgger Sensitivity 







External 


2235/2235-01 


Internal 


(p-p volts) 


10 MHz 


0.3 div'' 


35 mV 


60 MHz 


1.0 div 


120 mV 


100 MHz 


1.5 div*' 


200 mV2 


2236 


10 MHz 


0.35 div 


40 mV 


60 MHz 


1.2 div 


150 mV 


100 MHz 


1.5 div 


250 mV 


2236 CTM 


10 MHz 


0.5 div 


50 mV 


60 MHz 


1.5 div 


160 mV 


100 MHz 


2.0 div 


300 mV 


B IMgger (Internal Only) Sensitivity 


10 MHz 60 MHz 100 MHz 


2235 & 2235 






Opt 01 


0.35 div 


1.0 div 1.5 div 


2236 


0.4 div 


1.2 div 1.5 div 


2236 CTM 


0.5 div 


1.5 div 2 div 



0.55 div for 2235 Option 01. 
•2 150 mVfor 2235 Option 01. 

TV Trigger Sensitivity— TV Field: 1.0 div of 
composite sync TV Line: 0.3 div (2235); 0.35 
div (2236 and 2235 Option 01). 
Bandwidth Limiting (bandwidth limit 
switch depressed) — 20 MHz. 
High-Frequency Reject (2235 Option 01 
only) — Attenuates signals above 40 kHz. 
Low Frequency Reject (2235 Option 01 
only) — Attenuates signals below 40 l<Hz. 
Trigger System Operating Modes — Normal, 
p-p automatic, TV line, TV field, and single 
sweep. 

Trigger View System — Same deflection fac- 
tors as vertical channels with internal sources; 
100 mV/div with ac and dc external, and 1 V/div 
with dc- 10 external. Accuracy: ±20%. Delay 
difference between trigger view (EXT input) 
and either vertical channel: <2.0 ns. 
External Trigger Input — Coupling: ac, dc, or 
dc-10. 

Variable Holdoff Control- Increases A sweep 
holdoff time at least 10:1. 
Characteristics conlitmed on page 178. 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
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GATED FREQUENCY MEASUREMENT 



CHANNEL 1 VOLTS MEASUREMENT 
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Figure 1. With the B sweep triggered, the fre- 
quency within the intensified zone on the A 
sweep is measured. 



GATED PERIOD MEASUREMENT 
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Figure 2. With the B sweep triggered, the 
period urithin the intensified zone on the A 
sweep is measured. 

GATED WIDTH MEASUREMENT 
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Figure 3. With the B sweep triggered, the 
width to be measured is within the intensified 
zone and polarity is selected by the B linger 
slope control. 



Figu re 4. The average do or true ac RMS com - 
ponent of a wav^orm is measured directly 
through channel 1 or from Ike floating DMM 
input. 

DELAY TIME MEASUREMENT 
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Figure 5. Delay time is measured from the 
start of the A suteep to the start of the inten- 
sified zone. 

DELTA TIME MEASUREMENT 
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Figure 6. The time between the tun intensified 
zones on the A sweep is measured with up to 
10-picosecond resolution. 



EXTENDED RANGE 
RESISTANCE MEASUREMENT 
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Figure 7. (Kl (urilh 0.01 resolution) to 1.99 
GO, to find hard-to-trace problems like leaky 
capacitors or defective transformers. 

OPERATOR PROMPTING 
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Figure 8. Error messages atui prompts make 
counter/timer/DMM measurements easier 

DIODE DETECTION AND TEST 



hd .6 5 



Figure 9. Automatic junction detection dur- 
ing normal resistance measurements first 
displays "DIODE" and then the forward 
voltage drop to 1%. 

TEMPERATURE MEASUREMENT 



With optional P6602 Probe: From -62 to 
-^230°C (-80 to -^446°F); resolution to 0.1° 
(either range). 

MICROPROCESSOR DIAGNOSTICS 



'l t L }■ - t t '-l t 



Automatic power-up and user-interactive 
diagnostic routines simplify CTM service. 

ACCURATE TIME MEASUREMENT 

Time base error only 10 ppm (0.001 %) stan- 
dard, and only 0.5 ppm (0.(XXX)5%) with op- 
tional temperature compensated crystal 
oscillator. 

MEASUREMENT EASE 
AND ACCURACY 

See the measurement you make on the CRT, 
read the result with digital accuracy on the 
9-digit display. 

GATED TOTALIZE MEASUREMENT 

With the B sweep triggered, tlte ei^nts within 
the intensified portion of the A sweep are 
totalized. A single events count can be made 
using single sweep. 

CONTINUITY MEASUREMENT 

Fbr Continuity Measurement Resistances >5 
n, the message "OPEN" is displayed. <5Q, a 
tone is generated and the message "SHORT" 
is displayed. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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X-Y OPERATION 

Deflection Factors — Same as vertical system 
(V/div switcii in calibrated detent). 



Accuracy 





Y-Axis 


X-Axis 


+ 15 to +35°C 


±2% 


±3% 


to +50°C 


±3% 


±40/0 



Bandwidth — Y-Axis: same as scope's vertical 
system. X-Axis: 2.5 MHz. 
Phase Difference Between X-Axis and Y- 
Axis Amplifiers— ±3° from dc to 150 kHz 
witii dc coupled inputs. 



CRT AND DISPLAY FEATURES 

CRT — 8x 10 cm display; internal unilluminated 
graticule (2235 Option 01 is illuminated). Ac- 
celerating potential: 14 kV. GH (P31) phosphor 
standard. 

Controls — Beam Finder, Focus, Separate A 
and B Sweep Intensity, Trace Rotation. 2235 
Option 01 also has Variable Scale Illumination. 
Z-Axis Input — DC coupled, positive-going 
signal decreases intensity; 5 V p-p signal caases 
noticeable modulation; dc to 20 MHz. 

OTHER CHARACTERISTICS 

Probe Adjust Signal— (2235/2236) Square 
wave, 0.5 V ±5%, 1 kHz ±20%. 
Amplitude Calibrator— (2235 OpUon 01 only) 
Square wave, 0.5 V ±2%, 1 kHz ±20%. 

POWER REQUIREMENTS 

Line Voltage Range— 90 to 250 V ac. (No line 

switches or fuse changes needed.) 

Line Frequency — 48 to 440 Hz. 

Maximum Power Consumption — 2235: 40 W, 

70 VA. 2236: 60 W, 110 VA. 

DC Operation— 12 to 30 V available with 1105, 

1106, and 1107. 

ENVIRONMENTAL 

Ambient Temperature — Operating: to 
+ 50°C (except 2236 CTM ac RMSV, DCV, and 
tl Modes: to -i-40°C) Nonoperating: -55 to 
+ 75°C. 

Altitude— Operating: lb 4600 m (15,000 ft). 
Maximum operating temperature decreased 
1° C/1,000 ft (5,000 to 15,000 ft). Nonoperat- 
ing: lb 15 000 m (50,000 ft). 
Vibration — Operating: 15 minutes along each 
of the mjuor axes. 0.015-in. p-p displacement 
10 to 55 to 10 Hz in one minute cycles. Held 
for 10 minutes at 55 Hz (2.4 g's at 55 Hz). 
Humidity — Operating and Nonoperating: 95%, 
five cycles (120 hours) referenced to MIL- 
T-28800C, Paragraph 4.5.5.1.2.2. 
Shock— Operating: 30 g's, '/i sine, 11-ms dura- 
tion , 3 .shocks per axis along each mjyor axis. 
Tbtal of 18 shocks. 

EMC — Meets Class B requirements per VDE 
0871B for radiated and conducted emission. 
2235 Option 01 AN/USM 488 Only: Meets re- 
quirements of MIL-STD-461B Part 4, CE03, 
CSOl, CS02, CS06, RE02 (to 1 GHz), and RS03 
(1 V/meter to 1 GHz). 



PHYSICAL CHARACTERISTICS 



2235 & 2235 

Opt 01 2236 



Dimensions 


mm 


In. 


mm 


In. 


Width*' 


328 


12.9 


328 


12.9 


Height's 


137 


5.4 


137 


5.4 


Depth-2 


440 


17.3 


440 


17.3 


Weight » 


kg 


lb 


kg 


lb 


Net 


6.1 


13.5 


7.3 


16.2 



Without handle. 
•2 Without front cover. 

'^2235 Option 01 height with pouch is 
150 mm (5.9 in.). 




2236 with Counter/Timer/ 
Multimeter 

The following characteristics are unique to the 
2236. 

Time Base Accuracy — Standard: 10 ppm 
(0.001%). With Option 14 TCXO: 0.5 ppm 
(0.00005%). 

Frequency— Range: <0.2 Hz to >100 MHz. 
Maximum Resolution: 0.00001 Hz. Maximum 
Accuracy: Equal to time base accuracy. Can be 
gated.* "2 

Period — Range: >5 s to <10 ns. Maximum 
Resolution: 10 ps. Maximum Accuracy: Equal 
to time base accuracy. Can be gated.* 
Width — Range: >5 s to <5 ns. Maximum 
Resolution: 10 ps. Maximum Accuracy: Equal 
to time base accuracy ± 10 ns. Can be gated .* ' * ^ 
Delay Time— Range; a2.5 s to <500 ns. Max- 
imum Resolution: 10 ps. Maximum Accuracy: 
Equal to time base accuracy ±20 ns.*^ 
ATime — Range: >2.5 s to si ns. Maximum 
Resolution: 10 ps. Maximum Accuracy: Equal 
to time base accuracy ±50 ps.*^ 
Totalize- Over 8,000,000 events. Can be 
gated. 

DC Volts— Range: to 500 V. Maximum 
Resolution: 100 /iV. Accuracy: ±0.1%. Input: 
Through side DMM leads * 2 



RMS AC Volts— AC Coupled: TYue RMS with 
20 Hz to 20 kHz frequency range. Range: to 
350 V. Maximum Resolution: 100 fiV. Accuracy: 
±1.0%. Input: Through side DMM leads.** 
CH 1 Volts — Measures average dc voltage 
(with CH 1 dc coupling) or true RMS voltage 
(with CH 1 ac coupling); IX/lOX ranged by 
coded probes: Single Sweep button zeros 
display and permits relative dc and ac RMS 
measurements. Range, dc and ac Volts: to 
50 V (500 V dc/350 V ac with P6121 lOX 
Probe). Maximum Resolution, dc and ac Volts: 
100 fi\ (1 mV with P6121). Maximum Accuracy, 
dc Volts (18 to 28°C): ±0.3% with IX probe, 
±0.5% with lOX probe. Maximum Accuracy, 
ac Volts with IX probe (18 to 28 °C): ±2%, 50 
to 100 Hz, ±1%, 100 Hz to 20 kHz. Maximum 
Accuracy, ac Volts with lOX Probe: ±2%, 20 Hz 
to 20 kHz, with proper probe compensation .** 
Resistance — Range: Q to 1.99 GO. Maximum 
Resolution: 0.01 fl. Accuracy: lb 0.15%. 
Automatic diode detection displays forward 
voltage drop to ±1%; continuity mode ac- 
tivates tone if resistance is <5 fi.*^ 
Ttemperature- Uses Optional Tfektromx P6602 
Temperature Probe. Temperatures in C or F 
selected with Freq/ATime button. Range: - 62 
to +230°C (-80 to +446°F). Resolution: Tb 
0.1° (either range). Accuracy: lb ±2% of 
reading ±1.5°C; ±2% of reading ±2.70°F. 
Multimeter Inputs — Isolated from oscillo- 
scope ground. Input Z: 10 MO. Maximum In- 
put Voltage: 500 V (dc + peak ac), for all 
functions. 

* ' Ranges, resolutions, and accuracies can be 
degraded due to gating errors and a smaller 
number of automatic averages made dur- 
ing a gated frequency, period, or width 
measurement. For complete formula 
specifications see operator's manual. 

* * For complete accuracy and resolution error 
formula specifications see operator's 
manual. 
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ORDERING INFORMATION 

2236 Oscilloscope With Counter/ 

Timer Multimeter $2,995 

Includes: Two P6109 lOX voltage probes; DMM 

leads; Reference Guide; Operator Manual 

(07()-42()5-00). 

2235 Oscilloscope SI, 595 

Includes: Two P6109 lOX voltage probes; 
Operator manual (070-4207-00). 
2235 Option 01 Oscilloscope 
(AN/USM-488) Order 2235L $2,395 
Includes: Two P6122 lOX Voltage Probes; 
P6101A IX Voltage Probe; viewing hood 
(016-0566-13); BNC T-connector (103-0030-00); 
BNC male to binding post (103-0033-00); front 
panel cover (200-2520-00); accessory pouch 
(016-0677-02); two grabber tips (013-0191-00); 
Operator Manual (070-4976-00); Service 
Manual (070-4977-00). 

OPTIONS 
Option 02— (2235, 2236 only) Front 
panel cover and accessory pouch. + $50 
Option 14— (2236 only) TCXO 
Tfemperature-Compensated Crystal 
Oscillator, 0.5 ppm accuracy. + $315 

Option 33 — Travel Line Package 
Includes rubber molding, accessory 
pouch, front panel cover, carrying 
strap. 

(2235) +$295 

(2236) + $295 
CONVERSION KITS 

Raclcmount Adapter — 

Includes: Rackmount depth extenders, all 
mounting hardware, labels, instruction manual. 
(2335) Order 016-0466-00 $145 
(2235 Option 01) Order 016-0833-00 $155 
(2236) Order 016-0015-00 $230 
TCXO Retrofit Kit— (2236 only) 
Temperature compensated crystal 
oscillator, 0.5 ppm accuracy. 
Order 040-1136-00 S370 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, 50 Hz. 
Order 020-0859-00. $26 
Option A2— UK 240 V, 50 Hz. 
Order 020-0860-00. $37 
Option A3— Australian 240 V, 50 Hz. 
Order 020-0861-00. $27 
Option A4— North American 240 V, 60 Hz. 
Order 020-0862-00. $30 
Option A5— Switzerland 220 V, 50 Hz. 
Order 020-0863-00. $19 
WARRANTY-PLUS SERVICE PLANS 
See Customer Service Section 
Ml— (2235/2235 Option 01) 
2 Calibrations. +$130 
Ml— (2236) 2 Calibrations. + $151 

M2— (2235/2235 Option 01) +2 Years 
Service. +$169 
M2— (2236) +2 Years Service. + $191 

M3— (2235/2235 Option 01) 2 Years 
Service & 4 Calibrations. + $428 

M3— (2236) 2 Years Service & 

4 Calibrations. + $493 
M4— (2235/2235 Option 01) 

5 Calibrations. + $308 
M4— (2236) 5 CaUbrations. + $361 



M5— (2235/2235 Option 01) 

9 Calibrations +2 Years Service. +$721 

M5— (2236) 9 Calibrations 

+ 2 Years Service. +$837 

OPTIONAL ACCESSORIES 

Front Panel Cover and Accessory 

Pouch* ' —Order 020-0672-02 «65 

Front Panel Cover" — 

Order 200-2520-00 tS 

Accessory Pouch" — 

Order 016-0677-02 «46 
Viewing Hoods— 

(Collapsible) Order 016-0592-00 $15 
(Binocular) Order 016-0566-00*' $21 
(Polarized) Order 016-0180-00 $60 
Carrying Strap — 

Order 346-0199-00 $17.50 
Carrying Case** — 

Order 016-0792-01 $225 
Rackmount Adaptor Kits — 

(2235) Order 016-0466-00 $145 
(2235 Option 01) 

Order 016-0833-00 $155 

(2236) Order 016-0015-00 $230 
CRT Light Filter— 

(Clear") Order 337-2775-01 $1.95 
(Blue) Order 337-2775-00 $3.80 
1107 Mounting Kit- 
Order 016-0785-00 $60 
1107 DC Inverter— See page 316 $1,175 
1106 Battery Pack— See page 315 $1,580 
1 105 Power Supply— See page 315 $2,090 
A6901 Ground Isolation 
Monitor — See Signal Acquisition 
Section. $760 
A6902B Voltage Isolator- 
See Signal Acquisition. $1,980 

RECOMMENDED PROBES 

See Signal Acquisition for additional probes. 

P6109 Probe— Opt. 01 for 2236/ 

2235. $58 

P6062B— IX, lOX Switchable Probe. $ 175 

P6130— lOX Subminature Probe. $130 

P6121— lOX Probe. $100 

P6122— lOX Probe. $58 

P6420— DMM RF $155 

40 kV DMM— Order 010-0277-00 $185 

P6602 Temperature Probe— For 

use with 2236 CTM. $260 



RECOMMENDED CAMERAS 

C-5C — See Instrument Documenta- 
tion Devices Section. 
(2235 Option 01) C-5C Option 02 
(2235, 2236) C-5C Option 04 
0-7— 

(2235, 2236) C-7 Option 02 
(2235 Option 01) Option 03 
C-4— (2235 Option 01) 

RECOMMENDED CART 

K212— For on-site mobility. See Cart 
Section. 



TRAINING 

Tektronix Instrument Group Customer Train- 
ing offers operation and application training 
to help you get full value out of your in- 
strumentation investment. See Customer 
Training Section for information. For further 
information, or to enroll, call us at 1-800- 
835-9433 ext. 430. 



$465 
$495 

$610 
$580 
$410 



$350 



SERVICE MANUALS 

(2235) Order 070-4206-00 $26 

(2236) Order 070-4204-00 $34 

"Standard with the 2235 Option 01 

(AN/USM-488). 
''Recommend use with front panel cover 

(200-2520-00). 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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2240 Series Portable Analog Oscilloscopes 




NEW 



2245A/ 
2246A/2247A 



TYPICAL APPLICATIONS 

• Logic Design and Repair 

• Communications 

• Power Supply Design 

• Manufacturing 

BENEFITS 

• 3 Year Warranty— 5 Year Optional 

• UL Listed, CSA Certified 

• Measurement Productivity 

FEATURES 

• 100 MHz Bandwidth, 4 Channels 

• Auto Setup 

• On-Screen Scale-Factor Readouts 

• SmartCursors^" Track Voltmeter 
Measurements and Trigger l^vel 
and Ground (2246A/2247A) 

• Time Measurements with Cursors 

• Store/Recall of 20 Front-Panel 
Setups (2246A/2247A) 

• Volt, Time, 1/Time Cursors 

• Meets or Exceeds MIL-T-28800D for 
Harsh Environments (2246 Opt 1Y 
and 2246 Mod A) 



• Hands-Off Voltmeter Measurements 
tPeal<, Peai< to Peal< Gated ±Peal(, 
Gated Peal< to Peak, DC 
(2246A/2247A) 

• Automatic Rise/Fall Time 
Measurements (2247A) 

• Automatic Propagation Delay Time 
Measurements (2247A) 

• Integrated Counter Timer (2247A) 

• Gated Counter Measurements 
(2247A) 

• Delayed Sweep Cursors (2247A) 

• Frequency Ratio Measurements 
(2247A) 

« Operator Error Messages 

Higher Performance, Lower Price 

The performance/price ratio for portable 
oscilloscopes hcis been substantially 
upgraded. No other portable scope can 
offer the range of productivity enhanc- 
ing features and performance charac- 
teristics at a comparable low price as that 
offered by the Ttektronix 2245 A, 2246 A 
and 2247A. 

Features That Promote Productivity 

Auto setup of the front panel auto- 
matically adjusts vertical, horizontal, trig- 
gering and display controls to display the 
waveform, no matter where they were 



previously set. Store and recall 20 
battery-backed front panel configura- 
tions, which aid in repetitive meas- 
urements {2246A and 2247A). 

More Triggering Flexibility 

Hands-free triggering, made possible by 
the Auto-Level mode, automatically 
places a stable display of almost any 
waveform on screen. The LF, HF, and 
Noise Reject modes, together with a 
10-to-l holdoff range, deliver stable trig- 
gering on complex waveforms. The built- 
in TV Line and TV Field triggering 
capability extends measurements to most 
video-related applications with perfor- 
mance for the broadcast industry. 

Performance Plus 

The New 2245 A, 2246 A, and 2247 A 
oscilloscopes have low-noise vertical 
systems that produce sharp, bright traces. 
Their 2-ns time base and 100-MHz band- 
width bring out the details on high-speed 
signals and render measurements with 
good timing resolution. 

Low-level signal measurements are easily 
managed by the 2 mV/div vertical sensi- 
tivity (2 mV bandwidth is 90 MHz) and by 
trigger sensitivity that extends to 0.35 div 
at 25 MHz (1.0 div at 150 MHz). 

Voltage Measurements With the Push 
of a Button 

A pushbutton-activated measurement 
system on the 2246A and 2247A 
enhances productivity even more. This 
scope quickly turns out virtually hands- 
off measurements of -Fpeak, -peak, 
peak-to-peak, dc, and gated volts, all with 
the convenience of on-screen readout of 
values. 

If more visual indication is desired, the 
unique cursor system can provide feed- 
back showing exactly where on the 
waveform an automatic measurement is 
being made. These feedback cursors, 
when selected, even show ground and 
trigger-level locations. 

There is also the ability to use cursors 
manually to make point-to-point time and 
voltage measurements. This includes 
time-interval measurements between a 
point on the reference waveform and a 
point on any of four other displayed 
waveforms. 
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Counter/Timer Productivity 

The new 2247A delivers the crystal con- 
trolled timing accuracy and extra 
measurement productivity power you 
need for digital systems. Frequency, 
period, and width are measured directly 
from the scope's vertical inputs. Time in- 
tervals can be measured with push- 
button ease. The 2247A is easily set up 
to perform gated time measurements; this 
allows the user to select specific start and 
stop points for the counter measurement. 

Automatic measurements are key in im- 
proving measurement productivity. The 
2247A can automatically measure rise 
and fall times (both 10-90% and 20-80%) 
and propagation delay times. These 
measurement setups can be saved in the 
scope's store/recall memory, either to be 
recalled later or used as part of a se- 
quence. Recalled measurements are then 
completely automatic and require no 
operator intervention. 

With the Tbtalize mode, you can record 
the passing of unusual events or verify a 
burst of events on any vertical channel. 
Frequency Ratio can be useful in compar- 
ing the frequencies of two input signals. 

Cursors after delay are possible on the 
2247 A, allowing accurate measurements 
to be made of expanded waveforms. 

Coupled with all these advanced 
measurement capabilities are user aids to 
further simplify operation, such as; user 
prompting and providing status and er- 
ror messages to guide instrument setup. 

The 2247A provides high accuracy and 
resolution measurements. It also provides 
an external time base input so you can 
provide your own time base standard to 
further increase accuracy. 

Three-Vear Warranty 

The 2245A, 2246A, and 2247A are 
covered by the Tfektronix three-year in- 
strument warranty, making ownership 
more cost effective than ever. 

CHARACTERISTICS 

Characteristics are common to the 2245A, 
2246A and 2247A, except where indicated. 

VERTICAL SYSTEM 

Display Modes— CH 1, CH 2, CH 3, CH 4, Add 
(CH 1+CH 2), Invert (CH 2), Alternate and 
Chopped display switching for all channels, 
and 20-MHz bandwidth limiting 



CHANNEL 1 AND CHANNEL 2 

Frequency Response ( - 3 dB Bandwidth)— 

100 MHz: to 35 °C; 90 MHz: 35 to SO^C (100 
MHz 35 to 55 °C)." 

AC Coupled Lower - 3 dB Frequency — 10 Hz 

or less with IX probe. 1 Hz or less with stan- 
dard accessory lOX probe. 
Rise Time — s 3 . 5 ns for temperatures from 
to +35°C. < 3.9 ns for temperatures from +35 
to +50°C (rise times calculated from; 
tr = 0.35/BW). 

DeHection Factor Range— 2 mV/div to 5 V/div 
in a 1-2-5 sequence of II steps. 
Maximum Error— ±2% 15 to 35 °C (add ±1% 
from to 15°C and from 35 to 50 °C). 
Variable Range — Continuously variable be- 
tween Volts/Div step settings. Increases step 
setting by at least 2.5 V/div. 
Uncalibrated Indicators — > symbol appears 
on-screen when deflection factor is between 
calibrated Volts/Div step settings. 
Channel Isolation — 50 dB or more attenua- 
tion of deselected channel at 10 MHz. 34 dB 
or more at 100 MHz (measured with an eight 
div input signal and equal Volts/Div settings on 
both channels from 2 mV/div to 0.5 V/div). 
CH 2 Signal Delay With Respect to CH 1— 
<200 ps difference (400 ps"). 
Input Characteristics- 1 Mfi ±1% (2%*') 
shunted by 20 pF ±0.5 pF(±2 pF"). Maximum 
Input Voltage: 400 V (dc + peak ac); 800 V ac 
p-p at 10 kHz or less. 

Common-Mode Rejection Ratio (ADD Mode 
With CH 2 Inverted)— At least 10:1 at 50 MHz. 
(for common-mode signals of eight div or less 
and with Var Volts/Div control adjusted for best 
CMRR at 50 kHz at any Volts/Div setting). (25:1 
at 10 MHz; 10:1 at 100 MHz")- 
TVace Drift— Between VoltsDiv Step Settings: 
0.2 div or less. Var Volts/Div Rotated Between 
Extremes: 1 div or less. Inverting CH 2: 1 div 
or less. Between Gnd and DC Input Coupling: 
<0.5 mV from to +35°C; <2 mV from 35 to 
50 °C. 

Position Range— At least ±11 div from 
graticule center (±10 div*')- 

CHANNEL 3 AND CHANNEL 4 

Frequency Response — Same as CH 1 and CH 2. 
Rise Time— Same as CH 1 and CH 2. 
Deflection Rictor— Settings: 0.1 V/div and 0.5 
V/div. 

Maximum Error— Same as CH 1 and CH 2. 
CH Isolation — 34 dB or more attenuation of 
deselected channel at 100 MHz (measured with 
an eight div input signal). 
CH 4 Signal Delay With Respect to CH 3— 
<200 ps difference (< 400 ps"). 
Input Characteristics— 1 MO ±1% (2%") 
shunted by 20 pF ±0.5 pF (±2pF"). Max In- 
put Voltage: 400 V (dc + peak ac); 800 V p-p ac 
at 10 kHz or less. 

Trace Shift— Between Volts/Div Settings: 1 
div or less. 

Position Range— Same as CH 1 and CH 2. 
" 2246 Option IY/2Y (Mod A) 



ALL CHANNELS 

Low Frequency Linearity — < 0.06 div com- 
pression or expansion of a 2 div, center-screen 
signal when positioned anywhere within the 
graticule area. 

Bandwidth Limit— Reduces upper -3 dB 
bandpass to a limit of 17 to 23 MHz. (15 to 
25 MHz"). 

Trace Separation Range — ± 4 div. 
Chop Mode Switching Rate— 625 kHz ±10%. 
CH 3 or CH 4 Signal Delay With Respect to 
Either CH 1 or CH 2— <400 ps difference. 
(800 ps"). 

HORIZONTAL SYSTEM 
Display Modes — A (main sweep), A Alternate 
with B (delayed sweep), and B. In X-Y mode, 
CH 1 provides X-axis (horizontal) deflection. 
A Sweep Time Base Range — 0.5 s/div to 
20 ns/div in a 1-2-5 sequence of 24 steps. XIO 
magnification extends fastest sweep rate to 2 
ns/div. 

B Sweep Time Base Range — 5 ms/div to 20 
ns/div in a 1-2-5 sequence of 21 steps. XIO 
magnification extends fastest sweep rate to 2 
ns/div. 

Variable Timing Range — Continuously 
variable between Sec/Div calibrated step set- 
tings. Extends slowest A sweep and B sweep 
speeds by a factor of a least 2.5 times. Affects 
the A Sec/Div setting with the A display mode; 
affects the B Sec/Div setting with the Alt and 
B modes. 



A Sweep Timing Accuracy'' 



Range 


Unmagnified 


Magnified 


-His to -t-35°C 


±2% 


±3% 


to -Hl5°C 






-H35 to +50°C 


±3% 


±4% 



Linearity— ±5% over any two of the center 
eight div, on both unmagnified and magnified 
displays (2245A/46A/47A only). 
Delay Time- Range: <0.1 div to > 10 div of 
the A sweep. (Maximum value does not exceed 
end of the A sweep.) Jitter: 1:20,000 p-p 
(0.005%) (viewed over two seconds). 
ATime— Range: to > 9.9 div to ri^t of the 
delay time setting (does not exceed end of the 
A sweep) Accuracy: ±0.5% of reading 4-1% of 
one A sweep div ( ± 1 % of reading + 1 % of one 
A sweep div).*' 

TRIGGERING 

Trigger Sensitivity from CH 1, CH 2, CH 3, CH 
4 Source. 

DC Coupled — 0.35 div or greater triggers from 
dc to 25 MHz, increasing to 1 div at 150 MHz 
(100 MHz"). 

Noise Reject Coupled — 0.8 div or more trig- 
gers; 0.5 div or less does not trigger 
HF Reject Coupled — 0.35 div or greater trig- 
gers from dc to 50 kHz; 0.25 div or less does 
not trigger above 50 kHz. 
LF Reject Coupled — 0.35 div or greater trig- 
gers from 100 kHz to 25 MHz; 0.35 div or 
greater does not trigger from dc to 10 kHz. 

*' Applies over the center eight div. Excludes 
die first 0.25 div of the magnified siveep and 
sweep beyond the 100th magnified div. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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AC Coupled — 0.35 div or greater triggers from 
50 Hz and 25 MHz; 0.35 div or less does not 
trigger from dc to 5 Hz. 

For dc, LF Reject, and ac coupling above 25 
MHz, triggering signal requirement increases 
to 1.0 div at 150 MHz (100 MHz"). 
Trigger Sensitivity From TV Line or TV 
Field Source — 0.5 div or more of composite 
sync achieves stable display. 
Lowest Usable Frequency With Auto Level 
Function— 10 Hz. 

Level Control Range — ±20 div (referenced to 

the selected source). 

Level Readout Accuracy— ±(0.3% of reading 
+ 0.1 div). 

Variable Holdoff Range — Increases the A 
sweep holdoff time by at least a factor of 10 
(factor of 2"). 

X-Y OPERATION 

Deflection Factors- Same as vertical system 
(Var Volts/Div in calibrated detent). 

Maximum Error 



Range 


Y-AxIs 


X-AxIs 


15 to 35°C 


±2% 


±3% 


to +15°C 






35 to 50°C 


±3% 


±4% 



X-Axis - 3 dB Bandwidth — 3 MHz or more. 
Phase Difference Between X and Y— <3° 

(for dc coupled signals from dc to 50 kHz with 
bandwidth limit off) (100 kHz"). 

FRONT PANEL DISPLAY 

Auto Set Up — Adjusts Vertical, Horizontal, 
Trigger, Eind Intensity controls for all displayed 
channels (2245A/46A/47A only). 
Controls — Separate A Intensity, B Intensity, 
Readout Intensity, Focus, Beam Finder, Trace 
Rotation, and Scale Illumination. 
CRT — 8x10 cm internal graticule. Markings: 8 
mayor div vertically and 10 mjyor div horizon- 
tally, with auxiliary markings. 
Standard Phosphor— GH (P31). 
Y-Axis Orthogonality— < 0.1 div over eight 
vertical div; no adjustment. 

FRONT PANEL SETUP MEMORY 

(2246A/2247A only) 
Lithium Battery— Memory retains >3 years. 
Memory — 20 front panel setups max. Can be 
configured in multiple sequences. 

CURSOR FUNCTIONS 



Function 


Accuracy 


Sec; 1/Sec; Phase: 


±0.5% 


ATime; Al/Time; APhase 


of reading +002 




horizontal div 


Volts: Ground Volts 


±0.5% of read- 


{2246A/2247A/") 


ing +0.02 vertical 




div-HHF display 




errors 


Track Measurement. 


±0.05 


Trig Level, Ground 


vertical div 



EXTERNAL Z-AXIS INPUT 

Active Region Lower Threshold— s 1.8 V. 
Signal Required to Blank Sweep-Related L 
Trace— a 3.8 V; +V decreases sensitivity. 
Input Resistance to Ground— 10 kn ±10%. 
Maximum Input Voltage— 30 V (dc + peak ac) 
or <30 V ac p-p at 1 kHz. 

CALIBRATOR OUTPUT 

VolUge Into l-MJl Load-0.5 V ±2% (±0.1"). 
Repetition Range— 1 kHz -i-10%. 
Overshoot— <0.1%. 

POWER REQUIREMENTS 

Line Voltage Range- 90 to 2.50 V ac. 
Line Frequency — 48 to 445 Hz. 
Fuse Rating— 2 A, 250 V, slow blow. 
Maximum Power Consumption — 100 W 

(155 VA). 

ENVIRONMENTAL 

Environmental requirements qualify the elec- 
trical and mechanical sf>ecifications. When not 
rackmounted, the instrument meets the ap- 
plicable environmental capabilities of a Type 
III, Class 3, Style D instrument as prescribed 
by MIL-T-28800D. 

Ambient Temperature — Operating: to 
+ 50°C. Nonoperating: -50 to -75°C. 
Altitude— Operating: lb 4500 m (15,000 ft). 
Maximum operating temperature decreases 
1°C for each 300 m (1,000 ft) above 1500 m 
(5000 ft). Nonoperating: to 15 250 m (50,000 ft). 
Vibration — Operating: 15 minutes along each 
of three axes, 0.025 inch p-p displacement. 10 
to 55 Hz in one minute sweeps. Held for 10 min- 
utes at 55 Hz (4.0 g's at 55 Hz). 
Humidity — Operating and Nonoperating: 95%, 
five cycles (120 hours) referenced to MIL- 
T-28800D, Paragraph 4.5.5.1.2.2 for Type III, 
Class 3. 

Shock— Operating and Nonoperating: 30 g, 
half sine, U-ms duration; three shocks on each 
face, for a total of 18 shocks, MIL-T-28800D. 
Bench Handling Test — 4 inch drop per 
MIL-7-28800-D par 4.5.5.4.3. 
Transportation Drop and Vibration — Meets 
the limits of National Safe Transit Assoc. pro- 
cedure 14-13-1. 

EMC— Meets VDE0871B for radiated and con- 
ducted emissions. 

lY/Mod A EMC — Improved EMC performance 
available in Opt lY-Mod A (Refer to Operator's 
manual). 

PHYSICAL CHARACTERISTICS 



NEW 



2246 Option lY, 2Y, and Mod A. 



Dimensions 


mm 


In. 


Width w/handle 


362 


14.6 


Height w/feet & pouch 


177 


7.0 


w/o pouch 


164 


64 


Depth w/front cover 


445 


17 5 


w/handle extended 


521 


20.5 


Weight « 


kg 


lb 


Net w/accessories & pouch 


8.9 


19.6 


w/o accessories & pouch 


7.9 


17.4 



• Cursor position on waveform vs readout 
displayed mlue. 



2246A/2247A 

With Voltmeter 

DC Volts— Accuracy: ±0.3% of reading(-i-0.02 
div). Normal Mode Rejection Ratio: >50 dB at 
50 and 60 Hz. 

-t- Peak and -Peak Volts — Accuracy: ± (2% 
of reading +0.1 div)l±(2% of reading +15% of 
one vert div +1.5 mV)*'] for signals from 25 
Hz to 25 MHz. Gated Region Minimum Width: 
<(0.2div +50 ns). 

P-P Volts— Accuracy: (±2% of reading +0.1 
div)[±(2% of reading +15% of one vert div 
+ 1.5mV)"l. For signals from 25 Hz to 25 MHz. 
-3dB from 25 to 100 MHz. Gated Region 
Minimum Width: s(0.2 div +50 ns). 



NEW 



2247A 

With Counter/Timer 



Time Base Accuracy — Short-term error: 10 
ppm (0.001%). Long-term drift: 2 ppm change 
per year. 

Frequency— Range: 0.01 Hz to 100 MHz. Max- 
imum resolution: 0.00000001 Hz. Maximum ac- 
curacy: Up to time base accuracy. Can be 
gated.*''* 

Period — Range: 100 s to 10 ns. Maximum 

resolution: 0.1 fs. Accuracy: Up to time base 

accuracy. Can be gated.*'** 

Width — Range: 100 sec to 5 ns. Maximum 

Resolution: 1 ps. Maximum accuracy: Up to 

time base accuracy ±2 ns. Can be gated."** 

Totalize— Range: to 999999999 events. 

Gated Events— Range: 0.000001 to 

999999999.0, averaged** 

Frequency Ratio— Range 0.00000001 to 

99999999. 

Delta Time — Counter/Timer is used when the 
horizontal mode is ALT or B. Range: to > ±5 
sec. Maximum resolution: 1 ps. Maximum ac- 
curacy: Up to time base accuracy ±100 ps.** 
1/Delta Time — Counter/Timer is used when 
the horizontal mode is ALT or B. Range 0.2 Hz 
to 10 GHz.** 

Rise/Fall Time— Range: to >5 sec. Max- 
imum Resolution: 1 ps. Accuracy: Up to time 
ba.se accuracy ±2 ns.** 
Propagation Delay Time — Range: to > ±5 
sec. Maximum Resolution: 1 ps. Maximum ac- 
curacy: Up to time base accuracy ±100 ps. 
Selectable set zero reference.** 
External Clock Input — 10.1 kfl, ac coupled. 
Sensitivity: I Vp-p. Max input V: 35 V dc peak 
ac. Allowable frequencies: 1.0, 5.0, and 
10.0 MHz. 

* ' Ranges, resolutions, and accuracies can be 
degraded due to gating errors and a 
smaller number of automatic averages 
made during a gated frequency, period, or 
width measurement. Fbr complete formula 
specifications see operator's manual. 

' * For complete accuracy and resolution er- 
ror formula specifications see operator's 
manual. 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toil free: 1-800-426-2200, Ext. 99. 



TEK 



100 MHz 2200 
FOUR-CHANNEL OSCILLOSCOPE SERIES 



ORDERING INFORMATION 

2245A— 100 MHz Oscilloscope 
with Cursors $1,895 
Includes: -Two P6109 Option 1 lOX voltage 
probes, Operators Manual (070-6558-00), 
Operators Guide (070-6718-(K)). 
2246A— 100 MHz Oscilloscope 
with Voltmeter $2,39.5 
Includes: Two P6I09 Option 1 lOX voltage 
probes. Operators Manual (070-6556-00). 
Operators Guide (070-6576-00). 
2247A— 100 MHz Oscilloscope with 
CounterTimer $2,795 
Includes; Two P6109 Option 1 lOX voltage 
probes. Operators Manual (070-6373-00), 
Operators Guide (070-6688-00). 
2246 Option lY — Commercial ver- 
sion of military instrument.*' 
Includes: Two P6109 2m lOX probes; 1 6101 2 
m IX probe; improved EMC performance: two 
service manuals (070-7062-00); two operators 
manuals (070-7061-00); 2 user Reference 
Guides (070-7063-00); silver oxide batterj- 
(replaces lithium battery); Accessory Pouch 
with mounting plate (016-0857-01); front panel 
cover (200-3232-00); Does not include 
Store/Recall and Auto Setup. National Stock 
Number 7Z6625-01-260-6908. 
2246 Mod A — Commercial version of 
military instrument. Order 2246 
Option 2Y. 

Includes: Two P6109 2 m lOX probes; one 6101 
2 m IX probe; improved EMC performance; 
Operator manual (070-7061-00); Reference 
Guide (070-7063-00); Accessory Pouch with 
mounting plate (016-0857-01); front panel 
cover (200-3232-00). Does not include 
Store/Recall and Auto Setup. National Stock 
Number 6625-01-275-4766. 

OFTIONS 

Option IC— C-5C Option 02 Camera. + $465 
Option IK— K212 Portable Instru- 
ment Cart. + $350 
Option IR— 19 inch Rackmounted 
Instrument. + $350 
Option IT— Transit Carrying Case.' ' 
Option 02— Front Panel Cover and 
Accessory (020-1515-00) Pouch. + $50 
Option 17— Include P6408 Logic 
Probe. + $350 
Option 22— Two P6109 Option 1 lOX 
voltage probes. +$116 
Option 23— Two P6062B IX/lOX 
voltage probes 6 feet. + $350 



FIELD RETROFIT KITS 

2240F1R— Rackmount Conversion. $350 
INTERNATIONAL POWER PLUG OPTIONS 

Option Al— Universal Euro 220 V, ,50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

WARRANTY-PLUS SERVICE PLANS 
Ml— (2245A) 2 Calibrations. + $145 

Ml— (2246A) 2 Calibrations. + $167 

M 1— (2247A) 2 Calibrations +$191 
M2— (2245A) Plus 2 Years Service. + $175 
M2— (2246A) Plus 2 Years Service. + $187 
M2— (2247A) Plus 2 Years Service +$194 
M3— (2245A) 2 Years Service and 4 
Calibrations. + $465 

M3— (2246A) 2 Years Service and 4 
Calibrations. +$522 
M3— (2247A) 2 Years Service and 4 
Calibrations. + $576 

M4— (224.5A) 5 Calibrations. + $335 

M4— (2246A) 5 Calibrations. + $399 

M4— (2247A) 5 Calibrations + $461 

M5— (2245A) 9 Calibrations plus 2 
Years Service. + $770 

M5— (2246A) 9 Calibrations plus 2 
Years Service. + $902 

M5— (2247A) 9 Calibrations plus 2 
Years Service. + $1,026 

OPTIONAL ACCESSORIES 

Service Manuals — 

(2245A) Order 070-6557-00 $25 

(2246A) Order 070-6555-00 $25 

(2247A) Order 070-6367-00 •' 

Padded Suitcase— Order 

016-0792-01. $225 

Accessory Pouch — 

Order 016-0857-00. $48 
Accessory Pouch — 

Order 016-0677-02 $45 
Protective Front Panel Cover — 

Order 200-3232-00. $5.25 

Carrying Strap— Order 346-0199-00 $ 17. 50 

Rain Cover- Order 016-0848-00 $16.25 
Viewing Hoods — 

(Collapsible) Order 016-0592-00. $15 

(Polarized) Order 016-0180-00. $60 

(Binocular) Order 016-0566-00. $21 
CRT Light Filter, Clear— Order 

337-2775-01. $1.95 

* ' Contact your local sales office 



Portable Power Supply — Order 

1105. See page 315. $2,090 

Battery Paclt— Order 1106. See 

page 315. $1,580 

DC Inverter— Order 1107. See 

page:H6. $1,175 

DC Inverter Mounting Kit— Order 

016-0785-00. $60 

Isolators — 

A6901— Ground Isolation Monitor $760 
A6902B— Isolation Amplifier $1,980 

RECOMMENDED PROBES 

P6121— lOX Probe. $100 

P6122— lOX Probe. $58 

P6130—10X Subminature Probe. $1.30 

Passive Voltage Probes 

P6008— lOX Probe. $260 

P6062B— Switchable IX/IOX. $175 

P6101A— Non Attenuating IX. $53 

High Voltage Probes 

P6009— I 5 kV lOOX Probe. $205 
P6015— 20 kV lOOOX Probe. $725 

Active Voltage Probes 

P6201— IX FET Probe. $1,280 

P6202A— lOX FET Probe. $735 

P6230— lOX Bias/Offset Probe. $420 

P6046— Differential Probe. $1,895 

Current Probes 

P6021— AC Current Probe. $450 

P6022— AC Current Probe. $495 

A6302— DC/AC 20 A Current Probe 

(Requires TM500 Mainframe and 

AM503 Current Amplifier 8625 

A6303— DC/AC 100 A Current Probe 

(Requires TM500 Mainframe and 

AM503 Current Amplifier $1,180 

CT-4— AC 1000 A Current 

Transformer $1,320 

RECOMMENDED CARTS 
K212— Poriable Instrument Cart. $350 

RECOMMENDED CAMERAS 
See Instrument Documentation Section 
C 5C Option 02— $465 
C 7 Option 03— $580 
C 4— $410 

TRAINING 

Tektronix Instrument Group Customer Train- 
ing offers operation and application training 
to help you get full value out of your In- 
strumentation Investment. See Customer 
Training Section for Information. For further 
information, or to enroll, call us at 1-800- 
835-9433 ext. 430. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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TEK 



100-MHz SPECIAL SERVICE 2200/2300 
DUAL-TRACE OSCILLOSCOPES SERIES 



MILITARY AND SPECIAL SERVICE OSCILLOSCOPES 




2235 



Option 01 



• DC to 100 MHz Bandwidth 

• Fully Provisioned Through the U.S. 
Army System 

• Meets or Exceeds MIL-T-28800C and 
MIL-STD-461B Part 4 for EMC/EMI 

• Three Vfear Warranty— Five Year Option 

• National Stock Number 
6625-01-187-7847 

' UL Listed CSA 

For complete description see page 175. 




2336YA 



• DC to 100 MHz Bandwidth 

• 5 mV/DIv to 5 V/DIv 

• 5-ns/Div Sweep Rate 

• Rugged for Field Service 

• Three Year Warranty— Five \fear Option 

• Meets MIL-T-28800C, Class 3 

• National Stock Number 
6625-01-172-6119 

» UL Listed. CSA 

For complete description see page 172. 



NEW 



2430M/ 

I2440M Digital 



2432M/ 



NEW 



Oscilloscopes 

The 2430M complies with IEEE Stan- 
dard 488.1-1987 and with Tektronix 
Standard Codes and Formats 



GPIB 

IEEE-4e8 



• Embedded CIIL/MATE Capabilities 

• 300-MHz Bandwidth at Probe Tip 

• 150 MHz (2430M) 

• 5-ns/Dlv Sweep Speed 

• 500 MS/s (2440M) 

• 250 MS/s (2432M) 

• 100 MS/s (2430M) 

• Simultaneous Acquisition of Two 
Channels 

• Envelope Mode With 2-ns Glitch 
Capture 

• 8-Blt Resolution Over 10 Divisions 

• Save on Delta (Tek Patented Feature) 
Provides Unattended Pass/Fall Testing 
and Babysitting Against a User Defined 
Reference or Envelope 

For complete description see page 220. 




2246 



Option 1Y/2Y (Mod A) 



• DC to 100 MHz Bandwidth 

• 4 Independent Channels 

• 2 ns/Div Time Base 

• 2 mV to 5 V/div 

• Voltmeter Measurements 



• Tracking Smart Cursors 

• ATlme with Cursors or Alternate 
Sweep 

• Meets MIL-STD-461C for EMI 

• Meets MIL-28800C, Type III, Class 3 

• UL Listed 

• Three-Year Warranty 

For complete description see page 180. 

TRAINING 
Telctronix Instrument Group Customer Train- 
ing offers operation and application training 
to help you get full value out of your in- 
strumentation investment. See Customer Ser- 
vice Section for information. For further infor- 
mation or to enroll, call us at 1-800-835-9433 
ext 430. 
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TEK 



50 MHz DUAL TRACE 2200 
OSCILLOSCOPE SERIES 



2200 Series Portable Analog Oscilloscopes 




2225 



TYPICAL APPLICATIONS 

• Digital Design and Testing 

• Field Service 

• Amplifier Design and Testing 

• Component Testing 

• Communications Equipment 

• Component Testing 

BENEFITS 

• 3 Year Warranty— 5 Year Option 

• UL Listed, CSA Certified 

FEATURES 

• DC to 50-MHz Bandwidth 

• Alternate Magnification 

• 500-/iV/Div Sensitivity 

• HF/LF Reject Trigger Filters 

• Lightweight— Easy to Use 

• P-P Auto Triggering 

• 5 ns/Div Maximum Sweep Rate 

• Front Panel Z-Axis Input 



Tektronix' innovation redefines the 
meaning of value with the 50-MHz 2225. 
The 2225 continues in the 2200 Series 
tradition of high performance, reliability, 
and quality. 

The technology that made the 2200 Series 
the most successful oscilloscopes in the 
world has been utilized in the 2225. The 
use of fewer mechanical parts, cables, 
connectors, and components contributes 
to improved reliability, serviceability, and 
cost. The result is a high performance 
easy-to use scope that costs less to build, 
buy, and own. You will significantly im- 
prove your utility while lowering your 
cost-of-ownership. 

In this day and age when everything is 
becoming more complex, the 2225 has 
made strides to increase operational 
simplicity. This is a big plus in education, 
field service, and manufacturing 
production-test environments. 

All this and new features too. Features 
like Alternate Magnification, 500 ;iV/div 
vertical sensitivity with XIO magnifica- 
tion, independent trigger coupling, high- 
and low-frequency reject, front-panel 
Z-axis input, and a new improved bright, 
crisp CRT. 



Alternate Magnification is an exciting 
new concept in performing waveform ex- 
pansion and detailed signal analysis. Dual 
time base types of measurements can be 
performed with the simple flip of a 
switch. The CRT alternately displays both 
the unmagnified and magnified sweeps. 
Magnification can be selected in three 
levels: X5, XIO, and X50. Measurements 
like digital signal timing can be performed 
with little effort, quickly and accurately. 

The new low noise vertical system can 
operate at 500 /jV/div (4 times the maxi- 
mum sensitivity of the previous 2200 
Series). XIO vertical magnification pro- 
vides benefits similar to those usually 
associated with the horizontal axis. Ver- 
tical waveform expansion is made easy 
with a pull knob. Independent channel 
bandwidth limiting (5 MHz) is performed 
with this function. Now you can selec- 
tively limit either channel's bandwidth 
without affecting the other. 

All the features and performance you've 
come to expect in more expensive instru- 
ments is available on the 2225: flexibili- 
ty and high sensitivity of the trigger 
system, the convenience of hands-free 
triggering with Peak-to-Peak Auto, in- 
dependent selection of TV Line or Field 
triggering at any sweep speed, variable 
Holdoff for triggering on complex wave- 
form periods, and a 5 ns/div (maximum) 
horizontal system that is accurate as well 
as linear. 

The 2225 also includes two new P6103 
lOX modular probes that complement its 
performance. They incorporate a new 
ruggedized probe tip and eliminate the 
usual bulky compensation box at the 
front of the scope. 

Also consider the world-renowned Tfek- 
tronbc service and support organization. 
You can find support in any area you need 
from expert sales support, training ma- 
terials, application assistance, service and 
calibration, as well as long-term support 
for a minimum of 6 years after the prod- 
uct is discontinued. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll fres: 1-800-426-2200, Ext. 99. 
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TC 1/ 20 MHz DUAL TRACE 
I C\\ OSCILLOSCOPE 



Ttektronix backs the reliability of the 2225 
with a three-year instrument warranty 
that includes all parts and labor including 
the CRT. Beyond the "basic three years," 
Tfek offers you a choice of five practical 
service plans to further reduce your 
cost-of -ownership. 

ESQ 2205 



TYPICAL APPLICATIONS 

• Education 

• Field Service 

• Production Test 

BENEFITS 

• Light Weight 

• Easy to Use 

• UL Listed, CSA Certified 

FEATURES 

• DC to 20 MHz Bandwidth 

• S mV/dIv Sensitivity 

• P-P Auto Triggering 

• 10 ns/div Maximum Sweep Rate 

• Front Panel Z-Axis Input 

• 1 Ytear Warranty— 3 Vtear Option 

The 20 MHz 2205 Dual Trace Oscilloscope 
is Tfekronix's most basic 2200-Series 
analog scope. It features a well organiz- 
ed, easily learned front panel, full size 
CRT, hands-off triggering and low-noise 
vertical system for clear viewing of low- 
level signals. Simple, rugged, XI 
oscilloscope test leads are included as 
standard accessories. 

The perfect measure of economy plus 
performance in a true industrial-quality 
instrument. The 2205 is built to Tfektronix 
standards for ruggedness and en- 
vironmental performance. It has been 
designed for safe operation, is U.L. Listed 
and CSA Certified, and backed by a one 
year Tektronix warranty that can 
economically be extended to 3 years. 

The 2205 is built on the proven architec- 
ture of the 2225, which has served a large 
portion of the world's oscilloscope 
market. This architecture makes possible 
a scope that is more accurate, more 
reliable, more serviceable and costs less 
to own, thus continuing the winning 
tradition with performance that you'd ex- 
pect to find only in more expensive 
instruments. 



The 2205 has an excellent feature set that 
includes a sensitive 5 mV/div vertical, fast 
10 ns/div horizontal, and flexible trigger 
system. The trigger system includes single 
sweep and P-P Auto. P-P Auto enables 
the trigger system to be operated virtual- 
ly hands-free. Television servicing was 
also considered with the 2205, so TV field 
and TV line triggering is included as stan- 
dard. XY mode is featured along with 
front panel access to the Z-axis input, 
making applications requiring this front 
panel easy. 

The 2205 also is part of Tfektronix' lowest 
cost package for education customers. 
This package is called the CRS2205 and 
includes a 2205, Function Generator, 
Digital Multimeter, and Power Supply all 
at a package price. See page 136 for 
details. 

Whether your application is industrial or 
educational, the 2205 is a cost effective 
solution. 



CHARACTERISTICS 

(2205 and 2225) 

All specifications are rated over all environ- 
mental extremes except where noted. 

VERTICAL SYSTEM 
(IWo Identical Channels) 



Bandwidth (-3 dB) and Rise Time 



2225 


5 to 35»C 


to 40''C 


5V to 


50 MHz 


40 MHz 


5 mV/dIv 


(7.0 ns) 


(8.8 ns) 


2205 


to 35"C 


to 40<>C 


5 V to 


20 MHz 


15 MHz 


5 mV/div 


(17.5 ns) 


(23.3 ns) 



Bandwidth in XIO MAG is reduced to 5 MHz 
±20% (2225 only). 

Bandwidth Limit ( - 3 dB)— 5 MHz ±20% via 
XIO MAG (2225 only). 

Deflection-Factor Accuracy 





2225/2205 


2205 




to 40°C) 


15 to 35°C 


5 mV to 5 V/div 


±3% (2225) 


±3% 




±5% (2205) 




XIO 






Magnification 


±5% 


N/A 



2200i 
SERIES 



Uncalibrated Variable — Continuously 

variable between steps by at least 2.5;1. 
Step Response Aberrations — + 5%, -5%, 6% 
p-p(5 mV to 0.5 V/div (2225 only). 
Vertical System Operating Modes— CH 1, CH 
2, CH 2 Invert, Add, Alt, Chop (500 kHz). 
Common-Mode Rejection Ratio — For signals 
of 6 divisions or less, at least 10:1 at 20 MHz 
(2225); 10 MHz (2205). 
Input R and C— 1 MO, 25 pF. 
Maximum Input Voltage — 400 V (dc+peak 
ac) or 800 V p-p to 10 kHz (ac and dc coupled). 
Channel Isolation— > 100:1 at 20 MHz. 

HORIZONTAL SYSTEM 

Time Base— 0.05 ns (0.1 /is 2205) to 0.5 s/div 
in 1-2-5 sequence. Maximum sweep rate: 5 
ns/div (10 ns/div 2205 and in XIO magnifica- 
tion.) Uncalibrated Variable: Continuously 
variable between steps by at least 2.5:1. 

Sweep Accuracy (X5, X50, 2225 only) 





15 to 35»C 


to 40»C 


Unmagnlfled XI 


±3% 


±4% 


Magnified X5. XIO 


±4% 


±5% 


Magnified X50 


±5% 


±8% 



Sweep Linearity — Specified over any 2 of the 
center eight divisions (0 to 40 °C). Unmagnified 
XI: ±5%. Magnified X5, XIO (XIO only on 
2205): ±7%. Magnified X50: ±9%. 
Display Modes — XI, Alternate Magnification, 
Magnified (XI and XIO only 2205). 
Alternate Magnification— Display alternates 
between unmagnified (XI) and magnified 
sweep. Magnification Levels: X5, XIO, and X50. 
Magnifier Registration: Expansion occurs at 
center vertical graticule line (2225 only). 
Magnification Range— Magnification per- 
formed over any portion of the XI (un- 
magnified) sweep. 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toil free: 1-800-426-2200, Ext. 99. 



TEK 



20 MHz/50 MHz 2200 
DUAL-TRACE OSCILLOSCOPES SERIES 



TRIGGERING 
Trigger Sensitivity 





Internal 


External 


5 MHz 


0.3 div 


40 mV 


30 MHz (2205) 


10 div 


150 mV 


50 MHz (2225) 


10 div 


150 mV 



TV Trigger Sensitivity— TV Field; 1.0 div of 
composite sync. TV Line: 0.3 div or 40 mV p-p 
external. 

Trigger Operating Modes — Peak-to-Peak 
Automatic, Normal, TV F'ield, TV Line, Single 
Sweep. 

Trigger Sources— Internal CH 1, CH 2, Vert 
Mode, Line, External, and External -10. 
Trigger Coupling— 2225: AC, DC, HF RE.J 

(attenuates signals above 30 kHz). LF REJ (at- 
tenuates signals below 30 kHz). 2205: DC 
coupled only. 

Variable Holdoff — Increases XI Sweep 
holdoff time by at least 8:1 (2225 only). 

X-Y OPERATION 

Deflection Flactors — Same as vertical deflec- 
tion system. 

Accuracy (0 to +40°C)— Y-Axis: ±3% (2225), 
±5",. (2205). X-Axis: ±5%. 
Bandwidth — Y-Axis: Same as vertical deflec- 
tion system. X-Axis: dc to 2.0 MHz (dc to 2.5 
MHz, 2205). 

Phase Difference Between X and Y axis — 

Amplifiers: ±3° dc to 150 kHz (dc to ,50 kHz, 
2205). 

CRT AND DISPLAY FEATURES 

CRT Display— 8x10 cm; internal graticule; 
P31 phosphor (2205 and 2225). Accelerating 
potential 12.6 kV (2225), 1.8 kV (2205). 
Z-Axis — Sensitivity: 5 Volts causes noticeable 
modulation, positive voltage decreases inten- 
sity. Usable frequency range is dc to 5 MHz. 
Display Controls — Intensity, Focus, Beam 
Find, Trace Rotation. 

POWER REQUIREMENTS 

Line— Voltage: One line switch 95 to 128 V/19() 
to 2.50 V operation. Frequency: 48 to 440 Hz. 
Power: 40 W (60 V A); 50 W (90 VA) for 2205. 
Dc power operation with Option 07 (11 to 30V) 
or Option 30. 1107, 1106, and 1105 are compati- 
ble. Power-On light provided. 

OTHER CHARACTERISTICS 
Amplitude Calibrator — Squarewave, 0.5 V 

±5"„, 1 kHz ±20%. 

Safety— UL Listed, CSA Certified. 

ENVIRONMENTAL AND SAFETY 

Altitude— Operating: 4, ,500 m (15,000 feet). 
Maximum operating temperature decreased 
1°C per 1,000 feet above 5,000 feet. 
Nonoperating: 15,000 m (50,000 feet). 
Humidity — Operating and Nonoperating: 95''.. 
relative humidity. 5 cycles (120 hours). Spec 
may be referenced to M1L-T-28800C paragraph 
modified 4.5.5.1.2.2. (2225 only). 
Humidity — Operating and Nonoperating: 85% 
relative humidity. Four hour test, referenced 
to Tfektronix Standard 062-2847-00 (2205 only). 



EMI/EMC— Radiated and conducted emissions 
meets requirements per VDE 0871 Class B. 
Vibration— Operating: 15 minutes along each 
of 3 mjyor axis at a total displacement of 0.015 
inch p-p (2.4 g's at 55 Hz) with frequency 
varied from 10 Hz to 55 Hz to 10 Hz in one 
minute sweeps. Hold for 10 minutes at 55 Hz 
in each of the 3 msyor axis. 
Shock — Operating and Nonoperating: 30 g's, 
half-sine, U-nis duration, 3 shocks per axis 
each direction, for a total of 18 shocks. 

PHYSICAL CHARACTERISTICS 
2205/2225 



Dimensions 




mm 




In. 


Width 










w/handle 




385 




15.2 


w/o handle 




327 




129 


Height 




138 




5.4 


Depth 




443 




17.4 


w/handle 




516 




20.3 




2205 


2225 


Weight > 


kg 


lb 


kg 


lb 


Net 


6 7 


14.8 


6.5 


14.3 


Shipping 


9 1 


20.1 


85 


18.7 



ORDERING INFORMATION 

2205— 20-MHz Oscilloscope S695 
Includes: Two each oscilloscope test leads 
(103-0275-00), Operatot^i Manual (070-6717-00). 
2225— 50 MHz Oscilloscope SI, 095 

Includes: Two P6103 10 X voltage probes with 
accessories Operators Manual (070-6298-01). 

OPTIONS 

Option 02 — Front panel cover and 

accessory pouch (020-1514-00). + S50 

Option 07— Internal DC power $195 

Option 30— Includes Option 07 

and 1104 Battery Pack $495 

Option IC— CSC Option 04 

camera. + $495 

Option IK— K212 Portable 

Instrument Cart. + $350 

Option IR — Rackmount Kit 

(016-0819-00). +$150 

Option IT— Carrying Case. +S215 

Option IV — Operators Video TUpe 

(VHS-NTSC) + $29 

Option 23— Two each P6062B 

IX lOX probe + $350 

Option 22— With 25 oscilloscope 

test leads. S60 

Option 24— (2205 Only) 2 each 

P6103 lOX probes. + $70 

CONVERSION KIT 
Rackmount Adapter — Order 
016-0819-00. $190 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, .50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzeriand 220 V, 50 Hz. 



WARRANTY-PUJS SERVICE PLANS 

Ml— (2205) 2 Calibrations. .S193 

Ml— (222,5) 2 Calibrations. $106 

M2— (2225 only) +2 Years Service. $126 

M3— (2225 only) +2 Years Service 

and 4 Calibrations. $338 

M4— (2225 only) +5 Calibrations. $253 

M5— (2225 only) -i-2 Years Service 

and 9 Calibrations. $580 

M9— (2205 only) 2 Years Service. SI 10 



OPTIONAL ACCESSORIES 
Service Manuals — 

(2205) Order 070-6717-00. 
(2225) Order 070-6299-00. 
Padded Suitcase— Order 

016-0792-01. 

Oscilloscope Test Leads Pack of 24 
Accessory Pouch — Order 
016-0677-02. 

Front Panel Cover — Order 

200-3397-00 

Accessory Pouch and Front 
Panel Cover— Order 020-1514-00. 
Viewing Hoods— 

(Collapsible) Order 016-0.592-00 
(Polarized) Order 016-0180-00 
(Binocular) Order 016-0566-00 
CRT Light Filter, Clear- Order 
337-2775-01. 

Portable Power Supply — Order 

1105, see page 315. 
Battery R&cks — 

(1104) 

(1106) + 
1107— External DC Inverter 
External DC Inverter Mounting 
Kit- Order 016-0785-00 



RECOMMENDED PROBES 

Passive Voltage Probes 

P6008— lOX probe. 

P6062B— Switchable IX/lOX probe 

P6101A— Non-attenuation IX 

probe. 

P6122— Attenuating lOX probe. 
High Voltage Probes 
P6009— 1.5 kV lOOX probe. 
P6015— 20 kV lOOOX probe. 
Current Probes 
P602I— AC Current Probe. 
P6022— AC Current Probe. 
DC/AC 20 A Current Probe- 
requires TM.500 Mainframe and 
AM503 Current Amphfier." 
DC/AC 100 A Current Probe- 
requires TM.500 Mainframe and 
AM503 Current Amplifier.*' 
AC 1000 A— Current Transfonner.*' 

FLOATING MEASUREMENTS 
A6901 — Ground Isolator Monitor. 
A6902B— Isolation Amplifier 

• ' Conlact your local sales ojfice. 



$26 

S25 

$225 



S45 
t5 

$55 

$15 
$60 
$21 

$1.95 

$2,090 

■(-$350 
$1,580 
$1,175 

$60 



$260 
$175 

tS3 

$58 

$205 
$725 

$450 
$495 



S760 
81,980 



TRAINING 

Tektronix Instrument Group Customer IValn- 
Ing offers operation and application training 
to help you get full value out of your in- 
strumentation Investment. See Customer 
Training Section for information. For further 
information, or to enroll, call us at 1-800- 
835-9433 ext. 430. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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S0NY7TEKTR0NIX 



® BATTERY POWERED 5 MHz 

DUALTRACE OSCILLOSCOPE/DMM 




Oscilloscope 



TYPICAL APPLICATIONS 

• Electromechanical Measurements 

• Medical Electronics Maintenance 

• Automotive/Motor Vehicle 

FEATURES 

• 5 MHz at 5 mV/Div 

• Dual Trace/OMM 

• Internal Battery Pack 

• Full X-Y Display 

• Low Weight =10.6 lb 

The :$()5 DMM/Oscilloscope is the ideal 
oscilloscope for those who demand port- 
ability and multifunction versatility in 
their test instrumentation. 

CHARACTERISTICS 

VERTICAL SYSTEM 
Bandwidth — DC to at least 5 MHz. For ac cou- 
pling, tho lower 3 dB point is =10 Hz. 
Deflection Flactor— 5 mV/div to 10 V/div (1-2-5 
.sequence) accurate ±3% from to +40°C, 
±4% through remainder of operating range. 
Uncalibrated, continuously variable between 
steps and to at least 2.5 V/div. 
Display Modes— CH 1, CH 2, Chopped, Alter- 
nate, Added, Invert CH 2, and X-Y. Bandwidth 
in Add mode is dc to at least 4.5 MHz. 
Input R & C— 1 MO ±2%, paralleled by 
= 47 pF. 

Maximum Input Voltage — AC or dc coupled, 
250 V (de-i-peak ac), or 2.50 V p-p at <I kHz. 

HORIZONTAL SYSTEM 

Time Base— 500 ms/div to 1 jis/div (1-2-5 se- 
quence). XIO magnifier extends sweep rate to 
0.1 j/s/div 

Variable Time Control — Uncalibrated, con- 
tinuously variable between steps and to at least 
1.25 s/div 



Time Base Accuracy*' 





to 40<>C 


-15 to +55''C 


Unmagnified 


±3% 


±4% 


Magnified 


±5% 


±6% 



' ' Center 8 divisions (ejccludes first 10 divi- 
sions artd all sweep past 90 divisions in XIO 
magnifier). 



TRIGGERING 

Modes — Normal and Auto (p-p). 
TTL Triggering— TTL position of trigger level 
control presets for optimum triggering from 
TTL levels, in 50 mV, 0. 1 V, and 0.2 V/div or ex- 
ternal trigger signals. 

Trigger Sources— Internal CH 1, internal CH 
2, external. TTL Threshold voltage, internal 
(with lOX probe) 1.4 V within ±0.3 V, Exter- 
nal (with lOX probe) 1.4 V within ±0.2 V. 

Trigger Sensitivity in Normal Mode 



Coupling 


To 0.5 MHz 


At 5 MHz 


DC Internal 


0.3 div 


0.75 div 


DC External 


15 mV 


50 mV 


AC 


Requirements increase below 60 Hz 


P-P Auto Operation Sensitivity 


Coupling 


500 Hz to 
0.5 MHz 


0.5 to 
5 MHz 


DC. AC Internal 


0.5 div 


1.0 div 


DC, AC External 


35 mV 


70 mV 



External Trigger — Maximum Input Voltage: 
250 V (dc + peak ac) at 1 kHz or less (same as 
vertical). Input R and C: * 1 Mil paralleled by 
= 47 pF. 



X-Y OPERATION 
Input — X-axis input is via the CH 1 connector; 
Y-axis input is via the CH 2 connector. 
X-Y Characteristics — .Same as stated for ver- 
tical deflection, except deflection factor ac- 
curacy is ±4% from to 40 "Cover the center 
8 div 

X-Axis Bandwidth— DC to 1.50 kHz. 

CRT AND DISPLAY FEATURES 

CRT— 8x10 div (0.632 cm/div) display. Ac- 
celerating potential is 2 kV. GH (P31) phosphor 
standard. 

Graticule — Internal, nonilluminated. 

DMM 
DC VOLTAGE 

Ranges— 2, 20, 2(H), and UKX) V (autoranging). 
Accuracy — Within 0.1% of reading ±2 counts. 
Common-Mode Rejection— > 100 dB at dc, 80 
dB at 60 Hz with 1 kO imbalance. 
Normal-Mode Rejection— > 30 dB at 60 Hz 
increasing 20 dB per decade to 2 kHz. 
Response — <1 s plus range step time 
( < 1 s/step). 

Input R— 10 Mfi ±2%. 

Maximum Input Voltage — ± 1000 V (dc + peak 
ac) between HI and LO inputs or between HI 
and chassis. ± 500 (dc + peak ac) between LO 
and chassis (LO Floating Voltage). 

AC VOLTAGE 

Ranges— 2, 20, 200, and 700 V (autoranging). 



Accuracy — Within 0.5% of reading, ±10 

count.s, 40 to 500 Hz. 

Response Time — < 5 s plus range step time 

(<1 s/step). 

Input Impedance — 10 Mil paralled by =70 pF. 
Maximum Input Voltage— 700 V RMS if 

sinusoidal. ±1000 V (dc-i-peak ac) between HI 
and LO inputs or between HI and chassis. ± 500 
V (dc component) between HI and LO inputs. 
± 500 V (dc + peak ac) between LO and chassis 
(LO Floating Voltage). 

RESISTANCE 
Ranges— 2, 20, 200, and 20O0 kO. 
Accuracy — Within 0.6% of reading ±3 counts. 
Response Time — <5 s plus range step time 

(<1 .'v'step). 

Maximum Input Voltage — ± 100 V (dc -i- peak 
ac) between HI and LO inputs. 500 V (dc -i- peak 
ac) between LO and chassis (LO Floating 
Voltage). 

OTHER CHARACTERISTICS 
Amplitude Calibrator — 0.3 V, accurate ±1" , 
from 20 to 30°C, ±2% from -15 to +55 °C. 

POWER REQUIREMENTS 

Line-Voltage Range— 90 to 132 V ac or 180 to 

2.50 V ac. 

Line Frequency — 48 to 440 Hz. 
Maximum Power Consumption — 17 W. 
External DC Source— + 9 to +32 V. 
Charge Time — At least 16 hours for full 
charge. 

Operating Time — Internal NiCad batteries 
provide * 1.6 hours of scope and DMM opera- 
tion, 10 hours of DMM-alone operation, or two 
hours of scope-alone operation at maximum 
trace intensity and 20 to 25 °C operating 
temperature. 

ENVIRONMENTAL 

Ambient Temperature — Operating: -15 to 
+ 55°C (OsciUoscope), to +55°C (DMM). Non- 
operating: -25 to +75°C. 
Altitude— Operating: lb 9000 m (30,000 ft) 
maximum, decrease maximum temperature by 
1 °C/1000 ft from 5,000 to 30,000 ft. Nonoper- 
ating: lb 15 000 m (50,000 ft) maximum. 
Vibration- 15 minutes along each of the 3 m^or 
axes, 0.025 in. (0.06 cm) p-p displacement (4 g's 
at 55 Hz) 10 to 55 to 10 Hz in 1-minute cycles. 
Humidity — Nonoperating: 5 cycles (120 hours) 
of MIL-E-16400G. Omit freezing and vibration 
and allow a post-test drying period at +25, 
±5°C and 20 to 80% relative humidity. 
Shock— Operating and Nonoperating: 30 g's, 
Vi .sine, 11-ms duration. Tbtal of 12 shocks. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Width, w/handle 


236 


9.3 


Height 


112 


4.4 


Depth, handle not extended 


371 


14 6 


Depth, handle extended 


458 


180 


Weight > 


kg 


lb 


Net. w/o accessories 


4.8 


10.6 


Shipping 


7.8 


17.1 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



TEK 



5 MHz 200 SERIES 

OSCILLOSCOPE MINISCOPES 



ORDERING INFORMATION 

305 DMM/Oscilloscop€ «3,150 
Includes: Two P6149A lOX probes; carrying 
case (016-0401-00); carrying case cover 
(200-2260-00); carrying strap assembly 
(346-0131-02); DMM probe package; clear CRT 
filter (331-0394 01); blue CRT filter 
(378-2016-01); external dc cable assembly (012 
0406-00); service manual (070-2423-01); 
operator manual (070-2424-00). 

The SONY*/TEKTRONIX* 305 DMM/Oscillo- 
scope is manufactured and marketed in Japan 
by Sony/Tfektronix Corporation, Tbkyo, Japan. 
Outside of Japan, the 305 is available from 
Tfektronix, Inc. , its marketing subsidiaries and 
distributors. 



OPTIONAL ACCESSORIES 
Viewing Hood— Order 016-0297-00 S 2 . 1 
Adapter Connector — BNC to bind- 
ing post. Order 103-0033-00 $6.50 

RECOMMENDED CAMERA 
C-30BP Option 01— General pur 
pose camera. $1,665 
Camera Adapter— Required to 
mount the C-30BP Camera to the 
305. Order 016-0327-01 $175 

RECOMMENDED CART 
K212 Portable Instrument Cart— 
Fbr on-site mobility. See Cart section. $350 




221 Oscilloscope 



Series MInlscopes 



TYPICAL APPLICATIONS 

• Communication Equipment Service 

• Electromechanical Measurements 

• Industrial Plant Maintenance 

FEATURES 

• 5 MHz, 5 mV/Div to 100 V/Div 

• 0.2 ;is/Olv Sweep Rate 

• Internal Battery Pack 

• Integral 2 Mfl Probe 

• Weighs =1.6 kg (3.5 lb) 

The 200 Series Miniscopes are the 
smallest offered by Ttektronix. All 3 (212, 
214 and 221) weigh less than 3.8 pounds 
and measure less than 3x5.2x9 inches. 

Internal NiCad rechargeable batteries and 
integral probes make these scopes truly 
portable. Packaging in impact resistant 
plastic makes them durable as well. 

Floatability 

In applications where it is necessary to 
electrically float the oscilloscope to make 
measurements, 200 Series scopes can be 
elevated to 700 V (dc -i- peak ac) above 
ground when operated from batteries. 

Features 

Offering bandwidths from 5 MHz (221) to 
500 kHz (212), neckstraps for convenient 
viewing and single side mounted control 
knobs make miniscopes ideal for most in- 
dustrial maintenance applications where 
portability is a must. 
The versatile 221 Miniscope has a 5-MHz 
bandwidth, 5-mV/div sensitvity, and 0.1 
/is/div sweep rate (using XIO magnifier). 

Internal rechargeable batteries allow at 
least two hours operation away from ex- 
ternal power sources. The 221 will 
operate and charge from practically all 
the world's principal line voltages: 90 to 
250 V, 48 to 62 Hz ac, or 80 to 250 V dc 
(all without making any change to the 
instrument). 



The 1 MQ low-capacitance probe mini- 
mizes circuit loading, and because it's at- 
tached, it's always there when you need 
it. Vertical deflection factors extend from 
5 mV/div, allowing on-screen measure- 
ment of signals up to 600 V dc -i- peak ac. 
The 1 nsJdiv to 200 ms/div time base is 
enhanced by a XIO magnifier that ex- 
tends the fastest range to 0.1 /is/div. A 
variable control will slow the sweep to 
about 0.5 s/div. 

A single rotary control on the 221 is used 
for all trigger level and slope functions. 
Controls are side mounted and recessed 
for protection, yet are easily accessible. 

CHARACTERISTICS 

VERTICAL SYSTEM 
Bandwidth ( - 3 dB point)— DC to 5 MHz at 

all calibrated deflection factors. Lower -3 dB 
point ac coupled is *2 Hz. 
Deflection Flactor— 5 mV/div to 100 V/div, ac- 
curate ±3% from to ■<-40°C and ±5% from 
-15 to 0°C and -t^40 to +55°C. Uncalibrated; 
Continuously variable between steps to at least 
300 V/div. 

Input R and C— = 1 Mfl paralleled by « 29 pF 
via attached signal-acquisition probe. 
Maximum Input Voltage — 600 V (dc-t-peak 
ac), 600 V p-p ac, 5 MHz or less. 

HORIZONTAL SYSTEM 

Time Base — 1 jis/div to 200 ms/div, accurate 
±3%. 

Magnifler — Increases all sweep speeds XIO 
with a maximum sweep speed of 0.1 /is/div. 
Variable Time Control — Extends minimum 
sweep rate to «0.5 s/div. Continuously variable 
between calibrated settings. 

TRIGGERING 

Modes — Automatic or manual. Level and slope 
selected with a single control. Automatic 
operation minimizes trigger adjustment and 
provides a bright baseline with no input. 



TVIgger Sensitivity 



Source 


To 1 MHz 


At 5 MHz 


Internal 


0.5 div 


1 div 


External 


0.5 V 


1 V 



X-Y OPERATION 
Input — X-axis input is via the external trigger 
or the external horizontal input. 
X-Axis Denection Factor- 1 V/div ±10%, dc 
to 500 kHz. Sensitivity is increased by a fac- 
tor of 10 (0.1 V/div) using horizontal magnifier. 
Maximum External Horizontal Input 
Voltage— 200 V (dc + peak ac), 200 V (p-p ac) 
to 500 kHz, decreasing to 20 V p-p ac at 5 MHz. 
Input Impedance— = 0.5 Mil paralleled by 
= 30 pF. 

CRT AND DISPLAY FEATURES 

CRT— 6 X 10 div (0.52 cm/div) display Acceler- 
ating potential: 1 kV. Standard phosphor; GH 
(P31). 

Graticule — Internal, black line, nonilluminated. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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TEK 



5 MHz. 1 MHz 200 SERIES 

OSCILLOSCOPES/DM M MINISCOPES 



OTHER CHARACTERISTICS 

Insulation Voltage— 500 V RMS or 700 V 
(dc + peak ac) when operated from internal bat- 
teries, with Uie line cord stored and the plug 
protected (when operated from an external line, 
line voltage plus floating voltage not to exceed 
250 V RMS; or 1.4 times line + (dc + peak ac) 
not to exceed 350 V). 

Power Sources — Internal NiCad batteries pro- 
vide at least 2 hours operation at maximum 
trace intensity for a charging and operating 
temperature between +20 and -^30°C. Inter- 
nal charger charges the batteries when con- 
nected to an ac line with instrument turned on 
or off. DC operation is automatically interrupted 
when battery voltage drops to = 10 V to pro- 
tect batteries against deep discharge. Full 
recharge requires =16 hours. Extended time 
charges will not damage the batteries. An 
expanded-scale battery meter indicates full, low, 
and recharge. 

POWER REQUIREMENTS 

Line-Voltage Range— 90 to 250 V ac or 80 to 

250 V dc 

Line Frequency— 48 to 62 Hz. 
Maximum Power Consumption — 5 W. 

ENVIRONMENTAL 

Ambient l^mperature — Operating (Battery 
only): -15 to +55°C. Charging or Operating 
from AC Line: to +40°C. Nonoperating: -40 

to +GO°C. 

Altitude— Operating: 7600 m (25,000 ft), decrease 
maximum temperature by 1°C/10()0 ft above 
15,0(X) ft. Nonoperating: 15 000 m (50,000 ft). 
Vibration — Operating and Nonoperating: 15 
minutes along each of the 3 m^jor axes, 0.06 cm 
(0.025 in) p-p displacement (4 g's at 55 Hz) 10 
to 55 to 10 Hz in 1-minute cycles. Held for 3 
minutes at 55 Hz. 



Humidity— 5 days at -i-50°C, 95% humidity. 
Shock — Operating and Nonoperating: 100 g's, 
'/i sine, 2 ms duration each direction along each 
mjuor axis. Tbtal of 12 shocks. 

PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Width 


133 


52 


Height 


76 


30 


Depth 


228 


9.0 


Weight « 


kg 


lb 


Net, w/o accesssories 


1.6 


3.5 


Shipping 


3.6 


8.0 



ORDERING INFORMATION 

221 OscUloscope S2,715 
Includes: Integral probe, batteries, viewing hood 
(016-0199-01); carrying case (016-0512- 
00); neck strap (346-0104-00); two spare fuses 
(159-0080-00); service manual (070-1573-01); 
operator manual (070-1572-(K)). 



OPTIONAL ACCESSORIES 

Alligator Clip Kit— Pair of alligator 
clips that connect probe and ground 
lead to large (up to 3/8 inch) conduc- 
tor. Includes: red clip (015-0229-00); 
yeUow clip (015-0230-01); 6-32 to probe 
adapter (103-0051-01). 

Order 015-0231-00 $32 
Probe Tips— lb BNC Adapters 
(E^nel Connector Adapter) 
Order 013-0084-01 S9.75 
(Cable Adapter) Order 103-0096-00 $14 
Power Cable Adapter Assembly — A 
short length of two-wire power cord. 
One end has a female NEC socket fit- 
ting the 200 Series power cords; the 
other end is left open so that the wires 
can be attached to a non-NEC male 
power plug. Plugs not supplied. 
Order 161-0077-01 S9.25 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



TEK 



500 kHz • 200 SERIES 

DUAL-TRACE OSCILLOSCOPE MINISCOPES 



212 



Oscilloscope 



TYPICAL APPLICATIONS 

• Electromechanical Measurements 

• Biomedical 

FEATURES 

• 500 kHz, 1 mV/DIv to 50 V/Div 

• Internal Battery Pack 

• Integral 1 MR Probe 

» Weighs =1.6 kg (3.5 lb) 

The 212 is lightweight (only 3.5 pounds), 
compact (3x5.25x9.5 inches), and built 
of impact-resistant plastic and fully self- 
contained. It permits "floating" measure- 
ments since it is double insulated, and 
can be elevated to 700 V (dc-i-peak ac) 
above ground when operated from 
batteries. 



CHARACTERISTICS 

VERTICAL SYSTEM 

Bandwidth— DC to at least 500 kHz from 10 
mV/div to 50 V/div, reducing to at least 100 kHz 
at 1 mV/div. Lower - 3 dB point ac coupled is 
= 2 Hz. 

Deflection Flactors— 1 mV/div to 50 V/div 
(1-2-5 sequence). Accuracy: ±5%. Uncali- 
brated: Continuously variable between steps 
to at least 125 V/div. 

Display Modes— CH 1 only, CH 2 only, or CH 
1 and CH 2 Chopped (chop rate = 50 kHz) from 
500 ms/div to 2 ms/div of time base, alternate 
from I ms/div to 5 /is/div of time base. 
Input R and C— « 1 MQ paralleled by = 160 pF 
from 1 mV/div to 50 mV/div; and 140 pF from 
100 mV/div to 50 V/div 

Maximum Input Voltage*^ 



1 to 50 mV/div 



600 V (dc +peak ac), 
ac not over 2 kHz. 



0.1 to 50 V/div 



600 V (dc + peak ac), 

600 V p-p ac 5 MHz or less 



• ' IX probe only. 

HORIZONTAL SYSTEM 
Time Base— 5 /xs/div to 500 ms/div ±5%. 
Variable Magnifier— Increases each sweep 
rate X5 with a maximum sweep speed of 
1 jis/div. 

External Horizontal Input— (CH 1) 1 mV/div 
to 50 V/div ± 10%; dc to 100 kHz: X-Y phasing 
to 5 kHz <3°. Input characteristics same as 
CH 1. 

Maximum External Horizontal Input Volt- 
age and Impedance — Same as for vertical 
inputs. 



TRIGGERING 

Modes — ^Automatic or normal. Level and slope 
selected with a single control. Automatic 
operation minimizes trigger adjustment and 
provides a bright baseline with no input. In 
dual-channel operation at a setting of 1 mV/div, 
a bright baseline may not appear in the Auto 
Trigger Mode. 

IHgger Sensitivity and Coupling 



DC Coupling 


To 500 Hz 


Internal w/composite trigger source 


0.2 div 


Internal w/CH 2 trigger source 


0.2 div 


External 


1 V 



Maximum External Trigger Input Volt- 
age— 8 V (dc-^peak ac), 16 V (p-p ac) at 500 
kHz or less. 

Input Impedance— R and C, 1 Md paralleled 
by = 30 pF 

CRT AND DISPLAY FEATURES 

CRT— 6 X 10 div (0.52 cm/div) display Standard 
phosphor: GH (P31). 

Graticule — Internal, black line, 
nonilluminated. 

OTHER CHARACTERISTICS 

Insulation Voltage— 500 V RMS or 700 V (dc 
+ peak ac) when operated from internal bat- 
teries, with the line cord and plug stored. When 
operated from ac, line voltage plus floating 
voltage not to exceed 250 V RMS; or 1.4X line 
+ (dc + peak ac) not to exceed 350 V. 
Power Sources — Internal NiCad batteries pro- 
vide = three to five hours operation for a 
charging and operating temperature between 
+ 20 and + 30 ° C. Internal charger charges the 
batteries when connected to an ac line with 
instrument turned off. Battery operation is 
automatically interrupted when battery 
voltage drops to = 10 V to protect batteries 
against deep discharge. Full recharge requires 
= 16 hours. Extended charge times will not 
damage the batteries. A pilot light battery- 
charge indicator light will extinguish when 
oscilloscope has about ten minutes of operating 
time remaining in the batteries. 

POWER REQUIREMENTS 

Line-Voltage Range— 110 to 126 V ac. Can be 
operated at 104 to 110 V ac with resulting slow 
discharge of internal batteries. Option 01 is 220 
to 250 V. Option 02 is 90 to 110 V. 
Line Frequency — 58 to 62 Hz. Options 01 and 
02 are 48 to 52 Hz. 

Maximum Power Consumption — 3 W. 



ENVIRONMENTAL 

Ambient Temperature — See 221, page 190 for 
description. 

Altitude— See 221, page 189 for description. 
Vibration — See 221, page 190 for description. 
Humidity— 95%, five cycles (120 hours). 
Referenced to MIL-T-28800C, par 4.5.5.1.2.2. 
Shock — See 221, page 190 for description. 

PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width 


133 


5.2 


Height 


76 


3.0 


Depth 


241 


9.5 


Weight > 


kg 


lb 


Net, w/o accessories 


1,6 


3.5 


Shipping 


3.2 


7.0 



ORDERING INFORMATION 

212 Dual-Trace Oscilloscope $2,096 
Includes: Integral probes, batteries, viewing 
hood (016-0199-01); carrying case 
(016-0512-00); two 4-A fuses (159-0121 00); 
identification tags (000-7983-00); identification 
tag (334-2614 00); carrying strap (346-0104-00); 
service manual (070-5053-00); operator manual 
(070-5052-00). 

OPTIONS 

Option 01— For 220 to 250 V (48 to 

52 Hz). NO 

Includes: Batteries. 

Option 02— For 90 to 110 V (48 to 

52 Hz). NO 

Includes: Batteries. 

OPTIONAL ACCESSORIES 

lOX Attenuator Package— Tip to 

provide lower circuit loading (4.4 
Mi], = 20 pF) and higher maximum 
input voltage 1000 V (dc + peak ac) 
includes: lOX attenuator 
(010-0378-01); pincher tip 
(013-0071-00); flex tip (206-0060-00); 
banana tip (134-0013-00); IC adapter 
(206-0203-00). 

Order 010-0378-01 $75 
Alligator Clip Kit— See 221, page 
190 optional accessories for descrip- 
tion. Order 015-0231-00 «32 
Probe Tips— To BNC Adapters 
(Panel Connector) Order 013-0084-01 $9.75 
(Cable Adapter) Order 103-0096-00 $14 
Power Cable Adapter Assembly — 
See 221, page 90 optional accessories 
for description. Order 161-0077-01 $9.25 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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LABORATORY INSTRUMENTS 

There are two basic configurations for 
test-and-measurement instruments: 
modular and integrated. Modular in- 
struments, also called "plug-in" or 
"laboratory" models, combine a main- 
frame and one or more interchangeable 
plug-in subassemblies. 

Tfektronix modular design oscilloscopes 
include the state-of-the-art 11000 Series, 
the high-performance 7000 Series and the 
5000 Series, which continues the concept 
of flexibility and expandability with a line 
of plug-ins and mainframes for the cost- 
conscious user 

Modular Design Advantages 

Versatility is the prime advantage of a 
modular instrument. Many more func- 
tions than could be economically or prac- 
tically combined in a single unit are 
available by choosing the right plug-ins. 
Plug-ins can also extend the originEil 



instrument's range of functions. Digital 
counter/timers, curve tracers, and spec- 
trum analyzers are just a few examples of 
the many specialized plug-ins Tfektroiux 
offers for modular oscilloscope 
mainframes. 

Performance is another advantage. In the 
case of the UOOO-Series and 7000-Series 
instruments, modularity gives you the 
maximum performance available in an 
oscilloscope. Also, modularity allows you 
to upgrade your instruments to take ad- 
vantage of advances in technology. 

Modular instruments can often be very 
cost effective too, because within a given 
product line, they can be shared. A few 
high-performance laboratory plug-ins 
from the 7000 Series can be shared 
among several 7000-Series mainframes. 

Consider the versatility and performance 
advantages as you read about the wide 
range of Tfektronix modular instruments. 



LABORATORY NONSTORAGE OSCILLOSCOPES 



Product 


Bandwidth*' 


Minimum 
Deflection Factor 


Number 
of Channels 


Maximum Sweep Rate 


Price*' 


7104/R7103 


1 GHz 


10 mV/div at BW 


Up to 4 


200 ps/div 


$27275/$26,695 


7904A/R7903 


500 MHz 


10 mV/div at BW; 
10 ;jV/div;1 mA/div 


Up to 4 


500 ps/div 


$11,530/510.980 


11 302 A*' 


500 MHz 
750 MHz (counter/timer) 


10 mV/div at BW 
1 mV/div at 250 MHz 


Up to 8 


500 ps/div 


$12,950 


11301A*' 


400 MHz 
750 MHz (counter/timer) 


10 mV/div at BW 
1 mV/div at 250 MHz 


Up to 8 


500 ps/div 


$8,550 


R7844 


400 MHz 


20 mV/div at BW 
10 (iV/div; 1 mA/div 


Up to 4 
Dual-Beam 


1 ns/div 


$18,335 


7603/R7603 


100 MHz 


5 mV/div at BW 
10 (iV/div; 1 mA/div 


Up to 4 


5 ns/div 


$3,995/$4,910 


5440/R5440 


50 MHz 


5 mV/dIv at BW 
10 /xV/div;0.5 mA/div 


Up to 8 


5 ns/div 


$4,220/$4,300 


5110/R5110 


2 MHz 


1 mV/div at BW 
10 A<V/div; 0.5 mA/div 


Up to 8 


100 ns/div 


$2,305/$2,405 



Programmable via GPIB or RS-232C; usrful in automated test applications. 
" Bandwidtks are real tims. Sampling plug-ins that extend bandwidths to 14 GHz are available for most 7000-series mxiitiframes. 
*' Price does not include plug-ins. 



192 



TEK 



11000-SERIES PROGRAMMABLE 
ANALOG OSCILLOSCOPES 



CONTENTS 

11302A 500-MHz Oscilloscope ... 194 
11301 A 400-MHz Oscilloscope ... 194 

11000-Series Plug-ins 278 

Oscilloscope Accessories 
Cameras/Video Copier/ 

Plotter 501 

Probes 518 

Optical-Electrical Converters . . 488 

Carts 549 

Customer Information 558 

Service Support 559 

Training 564 

Tek's versatile 11000 Series plug-in 
analog oscilloscopes have a 10-digit 
precision, 750-MHz built-in Universal 
Counter/Timer, and other features for 
faster, easier waveform analysis. 

Universal Counter/Timer 

750-MHz performance lets you see what 
you are measuring, increases confidence, 
particularly with complex pulse trains 
and gated bursts. Make gated width 
measurements, simultaneously measure 
period and frequency. Use up to 8 input 
channels with wide dynamic range, low 
noise, switchable input impedance, and 
excellent sensitivity. 

High Bandwidth 

Choice of 500 MHz (11302A) or 400 MHz 
(11301A). 

High Display Brightness With 6 cm/ms 
Visual Writing Rate 

The microchannel plat e CRT (11302A) 
allows viewing intermittent glitches in 
the midst of bright repetitive signals at 
full oscillo.scope bandwidth. 

Open Architecture 

Allows for future updates and expansion. 
Software features will be added to extend 
measurement sets through option ROMs 
and firmware updates. Six amplifier plug- 
ins include four channel, dual channel, 
single channel, and differential 
comparator. 

Display Flexibility 

From up to eight high-bandwidth plug-in 
channels, two triggerable delayed sweeps 
or window waveforms, counter-view 
trace, and template waveforms stored in 
memory. 



Dual Time Base 

Lets you see not only the original bursts, 
but detailed information inside these 
bursts, all at the same time. You can also 
easily view inconsistent pulse trains. 

Full Programmabillty 

Provides control from either lEEE-488 
(GPIB) or RS-232C interface, both of 
which are standard. 

Intuitive User Interface 

Screen menus and touch screen control 
for immediate numeric entry of scale fac- 
tors, hold off events, offsets, counter/ 
timer, cursor null references, etc 

FEATURE-PACKED, TOP-OF-THE-LINE 

OSCILLOSCOPES 

High Accuracy 

Automatic self -calibration, choice of stan- 
dard or high-stability time base. 

TEKPROBE'" Interface 

Convenient power and communication 
link between probe and oscilloscope, plus 
high-quality signal path. 

Complete Accessories Line 

Passive and active probes, optical- 
electrical converters, carts and recording 
devices complement your measurement 
system. 

On-site Warranty-Plus Service 

This option provides fast response to keep 
you productive. 
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The 11301 A and 11302A are fully program- 
mable over either GPIB or RS-232C. Setup of 
the GBIB or RS232 (above) is done directly 
through a touch-screen menu. 



Measurement Confidence 
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Built-in counter/timer arid oscillosrope in- 
creases coTifidence of measuremenl. Jbp photo 
shows miscounting due to ripple on top signal 
Count-In trace (lower wav^orm in both photos) 
confirms propper triggering (and measure- 
merit results) in lower phota 
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11301A 400 MHz Oscilloscope with integral 750 MHz counter/timer and 11302A 500 MHz 
Oscilloscope with micro-channel Plate CRT and integral 750 MHz counter/timer. 



11300A Series 



GPIB 

IEEE-4e8 



The 11300A Series complies with IEEE 
Standard 488,1-1987, RS-232C, and 
with Tektronix Standard Codes and 



Formats. 



TYPICAL APPLICATIONS 

• Timing Analysis of Complex Signals 

• Waveform Characterization 

• Component Evaluation 

BENEFITS 

• Greatest Timing Accuracy 

• Improved Measurement Confidence 

FEATURES 

• Bullt-ln 750-MHz Universal 
Counter/Timer with Counter View 

• Up to 8 Traces Displayed 
Simultaneously 

• Menu-Driven Touch-Screen 
Operation 

• Automatic Display of Selected 
Signals 

• Automatic Time and Amplitude 
Measurements 

• Dual Delayed Sweeps 

• 6-cm/ns Visual Writing Rate 
(11302A) 

• l^rge 6.5-inch Display (11301A) 

• Fully Programmable via IEEE-488 & 
RS-232C 



The 11301A and 11302A are easily the 
world's most versatile counter/timer 
analog oscilloscopes. These oscilloscopes 
are fully programmable via either 
IEEE-488 or RS-232C, with any RS-232 
equipped personal computer. They are 
equally at home in the most complex 
automated production-test system or in 
smaller scale computer-assisted testing 
and data-logging applications in the 
engineering environment. For manual 
operation, the menu-driven touch-screen 
operator interface places the 11301A and 
11302A a step beyond anything present- 
ly available in convenience of use. Manual 
control of the instruments, including their 
plug-ins and probes, is accomplished by 
means of a few pushbuttons and two 
user-definable knobs located in the vicin- 
ity of the cathode-ray tube and the touch- 
panel CRT screen itself. Operator menus 
on the screen guide the user through the 
selection of the functions to be per- 
formed; selection is made by touching the 
designated areas of the screen. 

CRT readout displays oscilloscope and 
plug-in settings, as well as numeric 
readout of desired measurements; no 
more need to count or interpolate be- 
tween graticule divisions. Using IEEE-488 
or RS-232C, up to eight lines of user- 
generated text (50 characters per line) 
can be displayed on the CRT for operator 
prompts, measurement annotation, and 
computer-generated menus. The large 
CRT screen provides clear, crisp display 
of both text and traces. 



Wide Choice of Plug-ins 

A choice of five amplifier plug-ins pro- 
vides display of up to eight traces at 
250-MHz bandwidth, four traces at 400 
MHz, or two traces at 500 MHz. The 
differential-comparator amphfier unit 
provides fast overdrive recovery from 
signals as high as 8 V at 1-mV/div 
sensitivity. 

The 1I301A and 11302A each accept up 
to three of the 11000-Series plug-in units. 
Signals from the amplifier plug-ins may 
be directed to either the vertical or 
horizontal system of the oscilloscope 
where they may be time shared with 
main or delayed sweeps. This allows an 
almost unlimited number of combinations 
of X-Y and Y-T traces to be displayed 
simultaneously to provide detailed views 
of signal relationships. Timed X-Y traces 
may be displayed through the application 
of delayed sweeps to X-Y displays. 

Each of the inputs on each of the plug- 
ins is supported by the new 
TEKPROBE™ interface which, in addi- 
tion to the high-quality signal path, also 
provides probe power for active probes 
and a communication link between the 
probe and the oscilloscope. 

Bullt-ln 7S0-MHZ Universal Counter/ 
Timer 

The built-in 750-MHz Universal Counter/ 
Timer, with its 2-ns single-shot resolution, 
performs as an integral part of the 
11301A/11302A. This combination of 
high-performance counter and high-per- 
formance oscilloscope greatly simplifies 
the most difficult counter/timer measure- 
ments and provides measurement 
capabilities not possible with conven- 
tional counter/timers. A counter-view 
trace indicates to the operator exactly 
what portions of a signal are being 
measured by the counter/timer. This com- 
pletely eliminates the concern that usual- 
ly accompanies the measurement of com- 
plex signals with a conventional counter, 
whether what is being meeisured is real- 
ly what the operator thinks is being 
measured. 

The combination of integral oscilloscope 
and counter/timer allows you to make 
counter/timer measurements on any of 12 
plug-in input channels or on the signals 
at the A and B External Trigger/Counter 
Inputs. Use of the A and B External Trig- 
ger/Counter Inputs allows the use of the 
counter/timer without tying up the 
oscilloscope functions of the instrument. 

TEKPROBE is a trademark of Tiktronix, Inc. 
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n302A 500 MHz Oscilloscope with Micro-channel Plate CRT and integral 750 MHz Counter/ 
Timer 



High-Writing-Rate CRT In 11302A 

The microchannel-plate CRT of the 
11302A provides 6-cm/ns visual writing 
rate, bright enough to view the fastest 
single-shot transient in normal ambient 
room light. This allows viewing of inter- 
mittent glitches in the midst of bright 
repetitive signals at the full bandwidth of 
the scope. 

Automatic Display Setup 

The Autoset feature provides scaled, trig- 
gered display of the selected signal im- 
mediately, automatically, with the simple 
press of a button on the front panel or at 
the probe tip where the user's attention 
is focused. 

Automatic Measurements 

The press of a front-panel pushbutton 
and a touch of the touch screen provides 
automatic time and amplitude measure- 
ments, without further operator inter- 
vention. This automatic measurement se- 
quence can also be invoked via the probe- 
tip pushbutton, allowing the operator to 
display the results of up to eight measure- 
ments without removing hands or atten- 
tion from the circuit under test. 

Cursors 

Both vertical and horizontal cursors can 
be displayed to aid in making amplitude 
and timing measurements. Cursor scaling 
permits percentage, dB, and degree com- 
parisons without the need for calcula- 
tions. The results of the measurements 
are always displayed numerically on the 
screen, with appropriate units of 
measure. 



Built-in Time Bases 

Two built-in time bases provide sweep 
rates to 500 ps/div. The dual delayed 
sweeps provide magnification of any por- 
tion of the displayed waveforms and allow 
precise comparison of two signals occur- 
ring at different times in the same or dif- 
ferent signal paths. 

Display Versatility 

The versatile and convenient trace defini- 
tion capability of the 11301A and 11302A 
permits up to eight traces to be displayed 
simultaneously in a wide variety of sig- 
nal combinations. Signals from separate 
plug-ins can be added or subtracted; YT 
and XY signals can be displayed 
simultaneously. 

A nonvolatile time and date clock can be 
displayed for documentation of photo- 
graphs. The clock setting is constantly 
available over the bus for time documen- 
tation of accumulated data in automated 
testing situations. 

Holdoff 

Holdoff provides the means of holding off 
the occurrence of the main sweep until 
a selected amount of time or number of 
events has occurred. This capability is 
e.ssential in inspecting groups of pulses or 
events, particularly when they are not 
synchronized with any controllable fram- 
ing pulse. 

The 11301 A and 11302 A offer several 
modes of holdoff. Holdoff by time is set- 
table either as a function of main-sweep 
time/division or in 2-ns increments up to 
0.99 seconds. Holdoff by events is settable 
up to 500,000 events. 



The Countdown Holdoff function allows 
the sweep to be triggered on every Nth 
event within a pulse trjiin. The Trigger- 
On-Next/Trigger-On-Previous function 
allows the user to move forward and 
backward through the pulse train in order 
to select the desired triggering point 
within the pulse train. Thus, any pulse 
within the pulse train can be inspected 
in detail and easily compared to other 
events occurring within a circuit at the 
same time. 

The Holdoff by Events function permits 
the main sweep to run immediately, or be 
armed for triggering by another signal 
source, after N events following a 
selected start event. This function, in ef- 
fect, permits four-deep "stacking" of 
delaying events: a start event, followed 
by a selected number of holdoff events, 
followed by a main-sweep triggering 
event, followed by the running or trigger- 
ing of one or both delayed sweeps. 

Calibrated Fine Settings 

A fine-settings mode provides calibrated 
sweep timing and vertical sensitivity to 
1 % increments between the conventional 
1-2-5 settings. This permits the operator 
to take advantage of full scale, vertically 
or horizontally, for increased measure- 
ment accuracy. 

Stored Front-Panel Setups 

Up to 10 complete front-panel setups can 
be stored and recalled for immediate 
setup of all instrument controls for 
repetitive testing. Manual sequencing of 
the stored setups can be accomplished by 
means of the pushbutton at the probe tip. 
This allows the operator, probing from 
point to point within a circuit, to reset the 
entire oscillcscope for each test point 
without removing attention from the 
device being tested. 

Reference Waveforms 

On-board storage and display of two 
reference waveforms can provide 
templates for quick visual go/no-go com- 
parison of complex waveforms. These 
reference waveforms can be created by 
a computer or captured by a waveform 
digitizer and downloaded to the oscillo- 
scope's internal memory. 

Direct Numeric Entry, with Arithmetic 
Operators 

A touch-screen keypad permits immedi- 
ate numeric entry of scale factors, holdoff 
events, offsets, counter/timer, cursor null 
references, etc. 
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CHARACTERISTICS 

VERTICAL SYSTEM 
System Bandwidth — Determined by main 
frame and plug-in. (See Maximum Bandwidth 
Matrix below at the right.) 
Accuracy — Determined by mainframe and 
plug-in. See descriptions. 
i^Delay Between Channels— Adjustable 
±500 ps. 

Vertical-System Delay— At least 20 ns of the 
sweep is displayed ahead of the triggering 
event. 

HORIZONTAL SYSTEM 

Main-Sweep Timing Range — 5 ns to 0.5 s/div 
in 1-2-5 steps, plus 1"., increments between 
steps and to 1.0 sdiv. XIO Mag extends max- 
imum sweep rate to 500 ps^'div. 
Delayed-Sweep Timing Range — 5 ns to 0.5 
s/div, plus rVi increments between steps and 
to 1.0 s;div. XIO Mag extends maximum sweep 
rate to 500 p&div. 

ATime Accuracy Using Cursors — ±(0.5% of 

time interval plus 0.03 div). 

ATime Accuracy Using Delayed Sweep — 

±(0.03% of time interval plus 0.01 div). 
X-Y Operation — From Center Plug-In: 
Horizontal bandwidth is dc to 3 MHz: phase dif- 
ference between X and Y with normal band- 
width is 1 ° or less from dc to 1 MHz, 3° or less 
from 1 to 2 MHz. 

TRIGGERING 
Minimum p-p signal required for stable 
triggering from A and B external inputs. Trig- 
gering sensitivity can be ac^usted to reject un- 
wanted noise components on noisy signals. 
DC Coupled— 0.35 div from dc to 50 MHz; in- 
creasing to 1.0 div at system bandwidth. 
AC Coupled— 0.35 div from 50 Hz to 50 MHz, 
increasing to 1.0 div at system bandwidth. 
HF Reject Coupled — 0.5 div from dc to 
30 kHz. 

LF Reject Coupled— 0.5 div from 80 kHz to 
50 MHz, increasing to 1.0 div at system 
bandwidth. 

TV Trigger— TYiggers from TV line or TV field 
sources; 0.5 div or less required for stable com- 
posite TV triggers. 

DC Coupled— 20 mV from dc to 50 MHz, in- 
creasing to 150 mV at system bandwidth. 
AC Coupled— 20 mV from 50 Hz to 50 MHz, 
increasing to 150 mV at sy.stem bandwidth. 
HF Reject Coupled— 28 mV from dc to 30 kHz. 
LF Reject Coupled— 28 mV from 80 kHz to 
50 MHz, increasing to 150 mV at system 
bandwidth. 

HOLDOFF 

Holdoff By Time— Range: At least 20 times 
the inherent minimum reset time of the sweep 
(function of time/div). 

Holdoff By 2-ns Step— Settable in 2-ns in- 
crements from minimum inherent period of the 
sweep (function of Time/div) to 966 msec. 

Countdown Holdoff-Settable from 2 to >500 
million events. Maximum event frequency is 
100 MHz. 

Holdoff By Events— Settable from 2 to >5()0 
million events. Maximum event frequency is 
500 MHz. (One Start mode limits event fre- 
quency to 100 MHz.) 




A press of a button at the probe tip or on the 
front panel automatically sets up the controls 
of the 11300A oscilloscopes for a triggered on- 
screen display of the selected signal. 



BUILT-IN COUNTER/TIMER 

Modes— Frequency, Period, Width, Ratio, Time 
A-B, Tbtalize. 

Number of Digits— Up to 7; up to 10 with op- 
tional high-stability time base (Option IT). 
(System computes and displays proper number 
of valid digits for specific measurement.) 
Averaging — Selectable in two-decade steps (1, 
W , 10* , 10« , etc.) up to 10'" for frequency, 
period, width, ratio, and time A — B 
measurements. Auto Average provides max- 
imum resolution achievable with a 3 readings/s 
update rate. 

Gating — Via External B input or internal 
delayed sweep gate, or open on External A and 
close on External B. Minimum external gate 
width: <25 ns. 

Counter View — Shaped 1-div p-p display of 
any one or more of the following signals: 
Counter In, Gate, Sync Gate, A External Input, 
B External Input. 

Sensitivity— Via Plug-In Inputs: 2X sweep- 
triggering sensitivitie.s. Via External A and B 
Inputs: < 100 mV p-p dc to 100 MHz, increas- 
ing to 500 mV p-p at 500 MHz. 
Counter Ref Clock In/Out — Connector on 
rear panel allows application of 0-dBm 10-MHz 
external clock. 

Trigger-Level Range — Plug-Ins: ±10xsize/div 
setting. External A and B Inputs: - 1, ±500 mV; 
-5, ±2.5 V 

Trigger-Level Accuracy — Internal: Add ±2% 
to plug-in unit's AV DC term (where AV is the 
Level Readout minus Amplifier Offset) divided 
by V/div, add 0.3 div to DC Balance term, and 
add peak noise in divisions. (Peak noise is 
5xRMS.) 

External A and B Inputs (for signals with 10% 

to 90% transition time >10 ns)— 

-1 (max signal, ±1V): ±(3% of setting -t^4% 
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The IIJOOA oscilloscopes make up to eight 
measurements, automatically, on the selected 
signal. 



11301A 

400 MHz 
350 MHz 
300 MHz 
250 MHz 
150 MHz 



of p-p signal + 10 mV + (0.5 mV times probe at- 
tenuation factor)]. 

-5 (max signal, ±5V): ±(3% of setting +4% 
of p-p signal -f 50 mV-f(0.5 mV times probe at- 
tenuation factor)). 

FREQUENCY 
Range— < 1 MHz to 750 MHz. 

LSD— Greater of l ^ nsxF' rounded to the 
N 

next higher decimal digit, or 1 count. 
Resolution— Greater of LSD ± 1.4 (TJE)F2/N. 
Accuracy— Resolution ±F (TBE). 

PERIOD 
Range— 2 ns to 1250 his. 
LSD— 1.8 ns/N 

Resolution— LSD ±1.4 (TJE)/N. 
Accuracy— Resolution ±TBE (P). 

WIDTH 

Range— 2 ns to 1250 hrs. 

Maximum Repetition Rate— 200 MHz. 

LSD— 2 as (for N = l); 

10 ns/VN (for N>1). 
Resolution— (LSD ±1.4 (TJEl)±1.4 (TJEt))/ 
\fN±2 ps. 

Accuracy (Gated and Nongated) — Resolu- 
tion ± Width (TBE) 
± Hysteresis error 
±TLE/(SlewE-Slews)±l ns. 

TOTAL 

Range — to 10'^ counts (engineering notation 

used above 10 digits). 

Repetition Rate— >0 to 500 MHz. 

LSD, Resolution, and Accuracy — 1 up to 

10"-1, 

Elapsed Time Range— 25 ns to 1250 hrs. 



11000-SERIES MAXIMUM BANDWIDTH MATRIX 



Plug-In 11302A 

11A71 Single Channel. 10 mV/div, 50 500 MHz 

11A52 Dual Channel, 1 mV/div. 50 R 400 MHz 

11A32 Dual Channel, 1 mV/div, 1 Mn/50 n 350 MHz 

11A34 Four Channel. 1 mV/div. 1 Mn/50 t) 250 MHz 

11A33 Differential Comparator, 1 mV/div, 50 n/1 Mfi/l Gfl 150 MHz 
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RATIO 

Range— 10 " to 10". 

Frequency Range— 1 Hz to 400 MHz. 

LSD— Ratio/10'». 

Resolution- LSD±1.4 (TJEd)Nd±1.4 (TJEv,/ 
Nm) ± FJyt F^Fp) where N refers to trigger 
events. 

Accuracy — Same as resolution. 

ti I 

TIME INTERVAL 
(Main and Delay IHgger Sources) 

Range— 2 ns to 1250 hre. 

LSD— 2 ns (for N = l); . , • 

10 ns/VN (for N>1). 
Resolution— ±LSD±(1.4(TJE„) + TJEn)/ 

VN"+2 ps. 

Accuracy— ±(TBEXTlme Interval)! Resolution 
± Plug-In Delay Mismatch 
, ±TLEn,/Slew 
-TLEo/SIew 
±200 ps. 

Maximum Repetition Rate— 200 MHz. 
Channel Delay Mismatch— Not more than 
±500 ps (without null). 

STANDARD TIME BASE 

Frequency at Calibration— 10 MHz ±1 Hz. 
Temperature Stability— ±50 Hz, to 50°C 
(5 ppm). • , . 

Aging— < 10 Hz/year (1 ppm). 
Adjustment Resolution — 0.5 Hz. 

HIGH STABILITY TIME BASE (OPTION IT) 

Frequency at Calibration— 10 MHz ± 0.2 Hz. 
'temperature Stability— ±2 Hz, to 50 °C. 
Warm-Up Time— 10 minutes at 25 °C to within 
0.2 ppm of final frequency. 
Aging — <lxl0''/day at time of shipping. 
<4 X 10"»Aveek after 30 days continuous opera- 
tion. < 1 X 10"'/year after 60 days continuous 
operation. 

Short-Iterm Stability— < 1 x lO * RMS based 

on 60 consecutive 1-s measurements. 
Adjustment Resolution — 0.2 Hz. 

Adjustment Range — Sufficient for 8 years of 
aging. 

DEFINITION OF TERMS 

LSD=The smallest amount that the display 
can change. 

N = Number of events in a measurement 
interval. 

P = The period of the signal being measured. 
RESOLUTIONS The amount an input signal 
must change to be assured of a change on the 
display. 

TEE = Time-base error. 

TJE= Trigger-jitter error (in seconds RMS)= 

V (e„S)' + (e„P)'-t-(e„M)' 
input-signal slew rate 
where e„S = Input-signal RMS noise voltage 
e„P = RMS noise voltage contributed by 
plug-in (see plug-in characteristics). 
e„M = 0.05 div when using plug-in; 
5 mV when using Ext. A or 
B input. 

TLE = Trigger-level error; error resulting from 
the actual trigger point Ijeing different from 
the set trigger point. 




7r,f 1.871852 HH: P.r.oJ' 53i4.2392 ns 

Vf't P<ii'-1.48 <fiv Otliifl; a.w p. i 

^jio DIgl Sup Htnual HonTngFrtg 

'nrw Citifij Ptdttt Seuro I1e»»ur» 



ne 11J(XJA (iscilloscope delayed sweep sup- 
plies the gating signal (middle trace) for burst 
measurements. The Count In trace (bottom 
trace) shows the events being counted during 
the gate interval. 




Freq. 2.296893 HHz Ptr.od- 435.3767 ns 
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The Count In trace (lower trace) shows clear- 
ly that the counter/timer is miscounting 
because of the ripple on the top of the signal. 
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Here the 11300A universal counter/timer 
measures 21.53 nanoseconds of propagation 
delay between the leading edge of signal LI (l^ 
plug-in, channel 1) and the leading edge of 
signal CI (center plug-in, channel 1). Gate 
trace (bottom trace) clearly shows the time 
interval being measured. 



Very accurate pulse-to-pulse timing 
measurements within a complex pulse train 
are made simple with the 11300A universal 
rnunter-timer and dual delayed .<iu}eep.<i 




frtf 5M. 9644373 IWt PtriU* I.W47738I7 •» 
Vtrt Pos- e.M din Htiii Tin/d>v 5M ts \ 
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The 500-MHz combination of II 302 A tnain- 
frame and 11A71 single-trace amplifier allows 
accurate frequency measurements of small 
signals to 750 MHz or more with 11300A's 
built-in universal counter/timer. 
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500- and 400-MHz 11000 
COUNTER/TIMER ANALOG OSCILLOSCOPES SERIES 



EXTERNAL CONNECTORS 

Camera Power— 3-pin connector next to CKT 
is compatible with Tfektronix C-50 Series 
cameras. 

Calibrator Output— Front-panel female BNC 
connector. Square-Wave Mode: 5.0 V or 500 mV 
square wave into open circuit; 10 Hz, 100 Hz, 
1 kHz, 10 kHz, 100 kHz; 450-0 output im- 
pedance. Past-Rise Mode: 0.5 V into open cir- 
cuit, 2-ns transition time into 50 !J; 50-0 out- 
put impedance; same frequencies as Square- 
Wave Mode plus 1 MHz. 
A and B External Trigger and Counter 
Inputs— Front-panel female BNC connectors. 
Input impedance: 1 Mfi. 
Trigger Ready Output — Rear-panel female 
BNC connector. TTL compatible; high state in- 
dicates Trigger-Ready condition. 
Trigger Reset Input— Rear-panel female BNC 
connector. TTL compatible; high-to-low tran- 
sition resets counter and/or single sweep. 
Sweep Gate Output — Rear-panel female BNC 
connector TTL compatible; high state indicates 
gate running. Main or delayed gate out selec- 
table through UTILITY menu. 
Left Vertical Out— Rear-panel female BNC 
connector. Output-signal amplitude = 100 
mV/div ±10% of displayed signal. 
Bandwidth = dc to 100 MHz. Output 
impedance = 50 n ±10%. 
Counter Ref Clock In/Out- Rear-panel BNC 
connector. See Counter/Timer description. 
Main-Sweep Output— Rear-panel female BNC 
connector. Positive-going ramp, to 5 V, coin- 
cident with main sweep: Output impedance: 
950 n. 

Z-Axis Input — Rear-panel female BNC con- 
nector Pbsitive voltage decreases intensity; -i-3 

V blanks a maximum-intensity trace. 
RS-232-C— 25-pin "D" female connector con- 
figured as DCE. 

IEEE-488— 24-pin female connector for con- 
necting ir\strument to GPIB. 

CRT AND DISPLAY FEATURES 

Standard CRT— 11301A: 8x10 div (1.22 cm/ 
div); P31 phosphor 11302A: 8x10 div (1.0 cm/ 
div); P31 phosphor. 11302A Writing Speed: 10 
div/ns single-shot visual writing speed in 20 fC 
ambient illumination. 

POWER REQUIREMENTS 

Line Voltage— 90 to 132 V ac, and 180 to 250 

V ac. 

Line Frequency — 48 to 440 Hz. 
Maximum Power Consumption— 240 W. 



ENVIRONMENTAL AND SAFETY 

Temperature — Operating: to +50°C. Non- 
operating: -45 to -i-75°C. 
Humidity — Operating and Nonoperating: Up 
to 95% relative humidity, up to 50°C. 
Altitude, Vibration, Shock, and Bench 
Handling— Meets MIL-T-28800C, Type III, 
Class 5. 

Electromagnetic Compatibility — Meets MIL- 
T-28800C; MIL-STD-461B; FCC Part 15, Sub- 
part J, Class B; VDE 0871/6.78 Class B; CE-01 
Part 4, with exceptions; CE-03 Part 4, Curve 
1; CE-03 Part 4, Curve 4, Navy, NB, BB(with 
exceptions); CS-01 Part 7; CS-02 Part 4 (with 
exceptions); CS-06 Part 5; RE-01 Part 4 (with 
exceptions); RE-02 Part 4; RS-01 Part 4; RS-03 
Part 7 (limited to 1 GHz). 
Safety— Listed UL 1244; CSA Bulletin 556B, 
September 1973; Tektronix self-certification 
to comply with lEC 348 recommendations. 



ORDERING INFORMATION 

11 301 A 400-MHz Programmable Counter/ 
Timer Analog Oscilloscope $8,550 
Includes: Operator manual (070-7174-00); User 
Reference Guide (070-7175-00); User Pocket 
Reference (070-7176-00). 
11302 A 500-MHz Programmable Counter/ 
Timer Analog Oscilloscope With Micro- 
channel-Plate CRT $12,950 
Includes: Same as 11 301 A. 

OPTIONS 
Option IC — Adds four additional 
rear-to-front feedthroughs to the 
existing standard four; total of eight, -i- tl50 
Option IR— Rackmount -t-$250 
Includes: Hardware, tooling, and instructions 
for converting bench model to rackmount 
configuration. 
Option IT— High stability 
Counter/Timer. + $325 

Option 25— Adds PEP301 
Instruments/System Controller 
and S47P103 utiUties software. + $7,870 

For more information on utility and applica- 
tion software, see the Test and Measurement 
Software Section. 



CONVERSION KITS 

Rackmount Adapter — To convert 
standard 11301A or 11302A to Option 
IR. Order 040-1214-01 $260 
High-Stability Counter/Timer- 
To convert standard 11301 A or 
11302A to Option IT. Order 
040-1232-00 $325 
Four-Cable Feedthrough— To 
convert standard 11 301 A or 11 302 A 
to Option IC. Order 040-1233-00 $175 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option AS— Switzeriand 220 V, 50 Hz. 

OPTIONAL ACCESSORIES 



11301A Service Manual- 




Order 070-7178-50 


$175 


11 302 A Service Manual- 




Order 070-7179-50 


$175 


Cables — 




(GPIB) 2 m. Order 012-0991-00 


$160 


(RS-232) 10 ft. Order 012-0911-00 


$100 


Blank Panel — For fiUing empty 




plug-in compartments. 




Order 016-0829-00 


$95 



DIGITIZING CAMERA SYSTEM 

DCSOl — Digitizes waveforms or 
single-shot signals to the full 
oscilloscope bandwidth to allow 
analysis with a personal computer. $6,500 

See page 453 for complete ordering 
information. 

RECOMMENDED ACCESSORIES 

Cameras — See Camera and Mounting Adapter 

Selection Guide in the Instrumentation 

Documentation Devices section. 

Probes — See recommended probes on page 

282. 

Cart— K217. See Instrument/Cart 

compatibility chart in the Cart 

Section. $510 

TECHNICAL ASSISTANCE SERVICES 
When you need technical assistance to sup- 
plement your own resources, Tektronix can 
arrange the services of an application 
engineer skilled in meeting your needs. For 
more information, see the Total Solution Sec- 
tion, page 35. 

TRAINING 

Tektronix Instrument Group Customer Train- 
ing offers operation and application training 
to help you get full value out of your 
instrumentation investment. Information is 
in the Customer Training Section. For further 
information, or to enroll, call us at 
1-800-835-9433 ext. 430. In Oregon call col- 
lect 1-629-1017. 



PHYSICAL CHARACTERISTICS 

Instrument 11301A 11302A Rackmount 



Dimensions 


mm 


In. 


mm 


in. 


mm 


In. 


Width, with handle 


447 


17.6 


447 


17.6 


482 


19.0 


Height, with feet 


239 


9.4 


239 


9.4 


222 


8.8 


Depth 


581 


22.9 


581 


22.9 


548 


21.6 


Weight « 


kg 


lb 


kg 


lb 


kg 


lb 


Net 


18.1 


40.0 


20.0 


44.0 






Shipping 


21.8 


48.0 


23.6 


52.0 







198 



TEK 



REFERENCE 



7000-SERIES ANALOG 
OSCILLOSCOPES 



CONTENTS 



Plug-in Selection Guide 200 

Scope Systems/Probe 

Selection Guide 201 

Application Notes 202 

7104/R7103 1-GHz 

General Purpose 203 

7904A/R7903 500-MHz 

General Purpose 206 

7603/R7603 100-MHz 

General Purpose 208 

R7844 400-MHz 

Dual Beam 210 

Oscilloscope Plug-Ins 277 

Oscilloscope Accessories 

Cameras/Video Copier/ 

Plotter 501 

Probes 518 

Carts 549 

Customer information 558 

Service/Support 559 

TVaining 564 



Superior Performance 

The 7000-Series plug-in laboratory scopes 
embody more state-of-the-art perfor- 
mance features than any other 
oscilloscope-based measurement system. 
The 7104 and R7103 Oscilloscopes feature 
a 1-GHz bandwidth combined with the 
fastest rise time and highest photographic 
writing speed available today. 



A high-performance instrument system 
begins with the basic oscilloscope 
building block— the 7000-Series main- 
frame. Each mainframe consists of a 
cathode-ray tube, a power supply, 
electron-beam deflection systems, and 
the switching circuitry necessary to in- 
tegrate a versatile and complete measure- 
ment system. 

Maximum Flexibility 

A choice of over 30 plug-ins and 7 main- 
frames gives you the flexibility to con- 
figure the scope package to meet your in- 
dividual needs. When you needs change, 
your present package can be reconfigured 
with minimum additional equipment and 
effort. 

Choose from a variety of features, in- 
cluding bandwidth, photographic writing 
speed, dual beam, alphanumeric displays, 
rackmounting, and three or four plug-in 
flexibility. 

Expandability 

Expandability ensures that the instru- 
ment you buy today will adapt to chang- 
ing measurement needs, and that it won't 
become obsolete soon after you buy it. 



BENEFITS 

• Intuitive and consistent interface 
which leads to a short learning 
process 

• Ability to make accurate, differential 
measurements with a large dc 
offset 

• High-bandwidth real-time measure- 
ment with effective sampling rates 
of 10 Gs/s 

• High-bandwidth CRT storage with 
an effective sampling rate of 5 Gs/s 

• High writing-rate CRT's which allow 
for viewing and photographing fast 
transients under lighting conditions 

• A time and delayed time 
measurements 

• Wide selection of plus-ins available 
to solve specific measurement 
problems 



7000-SERIES NONSTORAGE SELECTION GUIDE 



Features 


7104/R7103 


7904A/R7903 


R7844 


7603/R7603 


Bandwidth*' 


1 GHz 


500 MHz 


400 MHz 


100 MHz 


Minimum Deflection 
Factor 


10 mV/div at BW 


10 mV/div at BW 
10/iV/div 
1 m/Vdiv 


20 mV/div at BW 
10 fiV/div 
1 mA/div 


5 mV/div at BW 
10 /iV/div 
1 mA/div 


Maximum Sweep Rate 


200 ps/div 


500 ps/div 


1 ns/div 


5 ns/div 


Four Traces 






►-•Dual Beam 




Delayed Sweep 










Prices begin at *2 


$26,695/$27,275 


$11. 530/$1 0.980 


$18,335 


$3,995/54,910 


Bandwidths are real time. Sampling plug-ins 
Price does not include plug-ins. 


that extend bandwidths to 


GHz are available for 


most mainframes. 
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7000 SERIES PLUG-IN VERTICAL AMP SPECIFICATIONS 



Plug-In 


7A13 


7A18A 


7A19 


7A22 


7A24 


7A26 


7A29 


7A42 


7F10A 


Features 




L^ll iCi C' 1 Udl 

high-freq 
CMRR 
amplifier 


Hi lal- 

Ul Idl 1 1 Id 

amplifier 


VV lUC UCll lU 

width Sfl-O 

input 
amplifier 


L/V-y ULJU^ICLI 

hinh-nsiin 

r liui 1 UQ" I 

differential 
amplifier 


Dusl- 

\jl IC3I li Id 

50-n 

amplifier 


Dusl- 

phannol 

lOI 11 Id 

amplifier 


VVIUcol 
LJal lUWIUll 1 

single 
channel 


Four- 

tat II ici 

logic 
triggered 


Ontiral/ 
Clc^ll lUdl 

converter 
w/built-in 
amplifier 


Minimum 
Deflection Factor 


1 mV/div 


5 mV/div 


10 mV/div 


10 jiV/div 


5 mV/div 


5 nnV/div 


10 mV/div 


20 mV/div 


2 ^W/div 


Accuracy'' 
Without Probe 


15% 


2% 


2% 


3% 


2% 


2% 


2% 


3% 




7104 






















R7103 
to 35°C 


BW 
T, 


105 MHz 
34 ns 


75 MHz 
4 7 ns 


600 MHz 

06 ns 


1 MHz ±10% 
350 ns ±9% 


400 MHz 

0.9 ns 


200 MHz 

1.8 ns 


1000 MHz 
035 ns 


350 MHz 

1.0 ns 


750 MHz 


7904A 
R7903 


BW 

Tr 

SIG OUT 


105 MHz 

3.4 ns 
100 MHz 


75 MHz 
4.7 ns 
90 MHz 


500 MHz 

08 ns 
300 MHz 


1 MHz ±10% 
350 ns ±9% 
1 MHz ±9% 


350 MHz 

1.0 ns 
140 MHz 


200 MHz 

1.8 ns 
140 MHz 


500 MHz 
07 ns*5 
300 MHz 


300 MHz 

1.2 ns 
NA 


400 MHz 

300 MHz 


R7844 
to 35°C 


BW 
T, 


100 MHz 

3.5 ns 


75 MHz 

4.7 ns 


400 MHz*2 

0.9 ns 


1 MHz ±10% 
350 ns ±9% 


300 MHz 
1.2 ns 


180 MHz 

1.9 ns 


400 MHz 
0.9 ns 


275 MHz 
1.3 ns 


300 MHz 


7603/R 
to 50°C 


BW 

Tr 

SIG OUT 


75 MHz 
4.8 ns 
55 MHz 


75 MHz 
4.7 ns 
50 MHz 


100 MHz 
3.5 ns 
65 MHz 


1 MHz ±10% 
350 ns ±9% 
1 MHz ±10% 


100 MHz 
3.5 ns 
60 MHz 


100 MHz 
3.5 ns 
60 MHz 


100 MHz 
3.5 ns 
65 MHz 


100 MHz 
3.5 ns 
NA 


100 MHz 
65 MHz 


Price 




$3,655 


$1,620 


$3,010 


$2,040 


$2,760 


$2,470 


$3,540 


$5,950 


•4 


•' Accuracy percentages apply to all deflection factors. Plug-in gain must be set at the deflection factor designated on each plug-in. When a 
prof>e is used, the gain must be set with the calibration signal applied to the probe tip. The calibration signal is supplied by an external 



calibrator whose accuracy is within 0.25% 
•2 Bandwidth is 325 MHz at 10 mV/div. 
'^R7903 with 7A29 is 0.8 ns. 
'* Contact your local sales office 



7000-SERIES MAINFRAME/TIME BASE/CAMERA SELECTION GUIDE 





Time Bases 


Cameras 


Plug-In 


7B50A 


7B53A 


7B80 


7B85 


7B92A 


7B10 


7B15 


C-51 


C-53 


C-S9 


C-5C 


C-7 


C-4 
Opt 02 


Features*^ 


Single 
Time 
Base 


Dual 
Time 
Base 
with 
Mixed 
Sweep 


Single 
Time 
Base 


Single 
Time 
Base 
with 
Delaying 

A Delay 


Dual 
Time 
Base 
with 
Display 
Switching 


Single 
Time 
Base 


Single 
Time 
Base 
with 
Delaying 
A Delay 


High 
Writing 
Rate 


General 
Purpose 


General 
Purpose 


Low 
Cost 


Low 
Cost 


Low 
Cost 


7104 










>^ 




>^ 










y' 


1^ 


7904A 








y 








>^ 








>/• 


y 


R7844 








«^ 


y' 




y' 


v 






1^ 


y" 


1^ 


7603 






















»^ 




1^ 


Prices 
begin at 


$1,320 


$2,290 


$1,885 


$2,140 


$3,870 


$2,800 


$3,000 


$2,510 


$2,090 


$1,475 


$495 


$610 


$410 



" Camera/time base recommendation is the same for rack mount version of scope. 



7000 SERIES ANALOG SCOPES DIMENSIONS AND WEIGHTS 



Dimensions 


7104 


R7103 


7904A 


R7903 


R7844 


7603 


R7603 


Width 


mm 


305 


483 


305 


483 


483 


221 


483 




in. 


12.0 


19.0 


12.0 


19.0 


19.0 


8.7 


19.0 


Height 


mm 


345 


178 


345 


135 


178 


290 


133 




in. 


13.6 


7.0 


13.6 


5.3 


7.0 


11.4 


5.3 


Depth 


mm 


592 


704 


577 


579 


630 


610 


627 




in. 


23.3 


27.7 


22.7 


22.8 


24.8 


24,0 


24.7 


Weights 


Net 


kg 


19.8 


20.0 


16.9 


123 


150 


13.6 


13.6 




lb 


45.0 


44.0 


37.2 


27.0 


33.0 


30.0 


30.0 


Shipping 


kg 


25.4 


30.9 


21.4 


23.6 


28.5 


20.8 


19.0 




lb 


56.0 


68.0 


47.0 


52.0 


63.0 


46.0 


42.0 



200 



REFERENCE 



7000 SERIES 
PROBES 



7000 SERIES OSCILLOSCOPE SYSTEMS/PROBE SELECTION GUIDE*' ^ 
(All bandwidths given In MHz.) 

This selection guide lists the most popular combinations for optimum performance, but is not all inclusive. Current probes and other compatible probes 
are listed in the Probes section. 























Passive 


















Passive l-MI) Input 






50-n Input 


Active 50-n/1-MQ Inpute 


Probe 


P6101A 

1 m 


P6105A 

2 m 


P6130 

1.5 m 
P6106A 

1 m 


P6131 

1.3 m 


P6055*i 

3.5 ft 


m 

ffi 

<M 

(O 

CD 


P6009 

9 ft 


P6015 

lOtt 


P6056 

1.5 m 


P6057 

6ft 


• 

o 

g t 

& CD 


< 

o 

& C\J 


• 

S E 
(0 in 
tL 


P6046 

6 ft 


/ 1 uu 


7 A 1Q 

f r\ lis 


MP 


INO 


MP 


MP 


MP 


NC 


MP 


MP 




ARC) 


430 


300 


480 


1 no 


Family 


7A24 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


350 


350 


310 


300 


350 


100 






OH 


1 uu 


1 1 o 


MP 






1 

1 ^0 


f O 






195 


185 


200 










MP 


MP 
IN^ 


MP 


MP 


NC 


MP 


MP 




0\J\J 


660 


450 


800 


1 nn 




7A42 


34 


100 


250 


300 






130 


80 


350 


350 


300 


280 


350 


100 


7900 


7A13 


34 


75 


105 


NC 


65 




85 




65 




105 


105 


105 


70 


Family 


7A18A 


34 


75 


75 


NC 




75 


70 


60 




75 


75 


75 


75 


60 


7A19 
7A22 


NC 
1 


NC 
NC 


NC 
NC 


NC 
NC 


NC 
1 


NC 
1 


NC 


NC 


500 


480 


430 


300 


480 


95 




7A24 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


350 


350 


310 


290 


350 


90 




7A26 


34 


100 


175 


NC 






125 


75 






185 


185 


290 


85 




7A42 


34 


100 


250 


300 






130 


80 


300 


300 


300 


300 


300 


90 


7800 


7A13 


34 


100 


100 


NC 


65 




85 


60 






100 


100 


100 


70 


Family 


7A18A 


34 


85 


85 


NC 




85 


80 


60 






90 


75 


90 


65 


7A19 
7A22 


NC 
1 


NC 
1 


NC 
NC 


NC 
NC 


NC 
1 


NC 
1 


NC 
1 


NC 
1 


400 


400 


360 


320 


400 


95 




7A24 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


300 


300 


280 


270 


300 


90 




7A26 


34 


100 


145 


NC 






105 


75 






155 


150 


180 


85 




7A42 


34 


100 


200 


275 






110 


75 


275 


275 


260 


260 


275 


90 


7600 


7A13 


34 


70 


75 


NC 


55 


70 


60 


55 






75 


75 


75 


55 


Family 


7A18A 
7A22 


34 
1 


70 
1 


70 
NC 


NC 
NC 


1 


70 
1 


65 


55 






75 


75 


75 


55 




7A26 


34 


95 


95 


NC 




95 


85 


65 






too 


100 


100 


70 




7A42 


34 


95 


95 


100 




95 


85 


65 






too 


100 


100 


70 



' ^ The mlties in the above table represent the "Option 09 Mair\frame. Requires 1101/ '* Banduxidths given for lOX switch position, 
approximate us^ul frequency response for 1101 A Power Supply or other external NC = Nol Compatible. 

the measurement systems at the probe tip. source of power when used with 7854, (f there is no bandwidth specified, the 

Matched pair recommended. 7603, 7633, or 7623. probe/plug-in combination is compatible but 

not recommended. 



PROBE FEATURES 



Passive Voltage 1-MQ Compatible 

P6101A and P6105A-Miniature, IX 
P6130 and P6106A-Miniature, fast rise 
time, lOX 

P6131— Subminiature, fast rise time, lOX 
P6055-Acyustable attenuation, lOX 
High CMRR 

P6062B-Selectable IX, lOX attenuation 
P6009-100X, 1.5 kV 
P6015-1000X, 40-kV peak 



Passive Voltage 50-0 Input 
Compatible 

P6056— Fastest lOX passive probe 
P6057-Fastest lOOX passive probe 
Active 50-(I/l-Mn Input 
Compatible 

P6201— Low capacitive loading, AC 
coupling, DC offset 
P6202A-10-Mn input impedance, 
DC offset 

P6230-ECL bias/offset lOX 
P6046-Differential, high CMRR 
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APPLICATION NOTES FOR 7000 SERIES 



Title 


Description 


Order 


Pulse Echo Measurements 
with digital accuracy 


7603/7A22/7D15/7B53A timing measurements 
Pulse Echo Measurements between nonadjacent 
pulses.Ultrasonic transducers 


42-W-3681-1 


7A42 Lxigic Triggered Amplifier 


Checking logic levels 


42-W-5629 


7A42 Bus Contention 


Microprocessor Bus Contention measurements 


42-W-5630 


7A42 Advanced Trigger 
Application 


7A42 measures complex signals easily 


42-W-5588 


X-Y Displays with Interval Timing 
for IVIeasunng SOA 


7D15/7A18/7A22 X-Y power dissipation measurements 42-AX-3957 


Measuring time interval between 

nnnflHiflppnt rtinttal w/orrt train 

pulses or multiecho radar pulses 


7D15 demonstrates ability to measure the time be- 
tween adjacent pulses with digital counter accuracy 


42-W-2680-3 


The 7D20 Programmable Digitizer: 
Performing a Wide Range of 
Measurement Tasks Easier, Faster, 
and more Accurately 


7D20 application examples including ultrasonic 
testing, monitoring nerve activity, measuring pulse 
jitter, and SOA analysis of power devices 


42-W-5085 


Measuring memory core I/O 
signals with digital accuracy 


7000 Series digital plug-ins demonstrate how to 
make accurate pulse parameter measurements 

uulli ui aiii|jiiiuuc ai lu ^uioc till III ly 


42-AX-2686-1 


Measuring disc drive time and 
access voltages with Tektronix 
7000 Series Digital Plug-ins 


7000 Series digital plug-ins use a single CRT display 

tn npffnrm hnth HinitsI anH 3nalnn 3nj*!\/Qi<j nf f*nrn- 

plex waveforms 


42-W-2687-2 


Pulse and digital timing meas- 
urements—a better technique 


7B80/7B85 general operation overview 


42-AX-3379-1 


Using storage to find troublesome 
ogic glitches 


7633 shows how to capture/evaluate glitches 


42-AX-3085 


Variable persistence storage 
applications 


7613/5441 various applications for variable persis- 
tence storage oscilloscopes 


42-AX-3198 


Tektronix Storage Oscilloscopes 


Describes various applications 


42-AX-3199 


ncreased measurement accuracy 
using a 7D15 in any 7000 Series 
scope 


Introduction demonstrating variety of counting and 
timing measurements 


42-W-5017-1 


7D20 Programmable Digitizer: 
Digitizing Performance and ver- 
satility in a power plug-in 


In-depth discussion of the features, functions and 

capabilities 


42-W-5079-1 


Sampling for High Speed 
\^easuremenis 


Describes how sampling vrorks, TOR measurements, 
probes and sampling systems 


42-W-5195 


^Measurement Techniques with 
Differential Amplifiers 


Outlines what they are, functions and benefits 


42-W-5325 


Applying Photographic Writing 
Rate to High Speed Signal 
\Measurements 


Describes how scope/camera systems photograph 
fast moving traces 


42-W-5335-1 


Sampling Primer 


Basic sampling principles in signal acquisition for 
scope measurements 


42-W-5969 




K213 Lab Instrument Cart 

The K213 Lab Instrument Cart accepts all 
7000-Series oscilloscopes. A lockable drawer for 
storage and a movable shelf for additional in- 
strumentation are included. The shelf accepts 
TM 500 Tbst-anf'-Measurement instruments, 
5000-Series oscilloscopes, or 400-Series 
oscilloscopes. A drawer for the 7854 keyboard 
and a plug-in storage cabinet are available as 
Options 10 and 12 respectively, or Option 22 for 
Ixjlh. Fbr full details, see Scope-Mobile Carts in 
the Accessories section. 




TEK C-53 Camera 

Tlie full line of cameras designed for 7000-Series 
o.scilloscopes is summarized on the preceding 
page. Fbr full details, see the Camera part of the 
Accessories section. 
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7104/R7103 



Before— A pulse train on a TEK 7904A doesn't 
reveal the low-level glitch occurring every ten- 
thousandth pulse. (The TEK 7904A was 
preiriously the world's fastest ivriting-rate 

scope,) 



Aflei — The same pulse train mewed directly on 
the 7104/R7103, with one-thousaiul times the 
brightness of conventional scopes. The re- 
searcher can now analyze the pulse with the 
naked eye and lake pirtiires nith ease. 
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Before— Low-repetition-rate pulse is invisible 
on a conventional oscilloscope. 



Afte} — The same pulse as seen on the 7104/ 
R7103 readily indicates that the problem is 
input-signal bounce 



TYPICAL APPLICATIONS 

• High-Speed Semiconductor Design 

• Laser and High-Energy Research 

• Digital Communications 

BENEFITS 

• Plug-in Versatility 

• View Fast Transients in Normal Light 

• Ability to View Low Rep Rate Signals 
Under Normal Lighting 

FEATURES 

• 1-GHz at 10 mV/DIv 

• 350-ps Rise Time 

• 200-ps/Div Fastest Calibrated Sweep 
Rate 

• Horizontal Bandwidth 350 MHz 

• Ultra-High Photographic Writing 
Speed— at Least 20 cm/ns 

• CRT Readout 

• 7-Inch Rackmount (R7103 Only) 

• Phase Compensation Option— Phase 
Matching to 250 MHz 

(7104 Only) 

See the 7000-Series Reference section for 
available Application Notes 
The capabilities of the 7104 and of the 
seven-inch rackmount R7103 are of sub- 
stantial value in numerous high-technology 
environments. The 7104/R7103 have both 
the highest writing speed and highest band- 
width available in a general-purpose 
oscilloscope today. 

The 7104/R7103's outstanding writing speed 
means unsurpassed single-shot capability, 
with trace brightness about one-thousand 
times that of conventional oscilloscopes. Any 
single-shot signal within the 1-GHz band- 
width can be seen directly on the CRT in 
average room light. Also, single-shot photog- 
raphy is now simple and straightforward, 
using standard oscillographic cameras and 
film without high-speed enhancement 
techniques. 

It is by no means unusual to see 250-MHz 
data rates and 900-MHz analog frequencies 
outside the lab and on the production line. 
In digital design, too, anomalies such as ring- 
ing and overshoot can only be dealt with 
by evaluating the signal's analog 
characteristics. 

You can capture the fastest transients with- 
out expensive high-speed film or other time- 
consuming and complex techniques like fog- 
ging or reducing the scan. In fact, you can 
.see those signals on the CRT, and eliminate 
costly time-consuming photographs 

Horizontal bandwidth of 350 MHz, with the 
X-Y phase-compensation Option 02 (7104), 
gives accurate X-Y displays to 250 MHz. 
Designers can now directly obtain V-I curves 
for high-speed switching-power-supply 
evaluation or monitor performance of 
digital-communication systems using phase- 
constellation displays. 
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sweep 


tpeed of 200 p&div. 


the 



7104/R7103 clearly shows a single-shot, 350-ps 
step, five divisions in amplitude. 



CHARACTERISTICS 

The following characteristics are common to 
the 7104 and the R7103, except those noted 
under the R7103. 



VERTICAL SYSTEM 

Channels — Two left-hand plug-in compart- 
ments. Compatible with all 7000-Series plug- 
ins (except 7D01, 7D02, and 7D20). 
Bandwidth — Determined by mainframe and 
plug-in unit. See the 7000-Series Reference 
section. 

Rise Time— Determined by mainframe and 
plug-in unit. See the 7000-Series Reference 
section. 

Deflection Factor — Determined by plug-in 
unit. See the 7000-Series Reference section. 
Display Modes— Left, Alt, Add, Chop, Right. 
Chopped-mode repetition rate is = 1 MHz. 
Trace Separation — (7104 only) In dual-sweep 
modes, positions B trace at least four divisions 
above and below A trace. , 
Delay Line — Permits viewing leading edge of 
displayed waveform. 

HORIZONTAL SYSTEM 

Channels— Two right-hand plug-in compart- 
ments. Compatible with the 7B10 Series, 7B80 
Series, 7B50A, 7B92A, 7000-Series vertical 
amplifiers and specialized plug-ins (7B92, 
7D01, 7D02, and 7D20 not recommended). 
Bandwidth— DC to :)bO MHz. 
Display Modes— (7104 only) A, Alt, Chop, B. 
Chopped-mode repetition rate is «200 kHz. 
Fastest Calibrated Sweep Rate— 200 ps/div 
with the 7B10 or 7B15. 
X-Y Mode— With Option 02, X-Y Phase Com- 
pensation (7104 only, using 7A19s or 7A29s 
with at least one having Variable Delay Option, 
B horizontal compartment only): Phase shift 
is 2° from dc to 50 MHz (after adjusting 
variable delay for balance at 3.5 MHz). Phase 
balance can be obtained at any frequency up 
to 250 MHz. Without Option 02, X-Y Phase 
Compensation: Phase shift is 2° from dc to 
50 kHz. 

CRT AND DISPLAY FEATURES 

Fbr CRT phosphor data see Oscilloscope Refer- 
ence section. 




A digital circu it thai shows no jiller on a con- 
ventional oscilloscope is found to have a 2.0-ns 
jitter when viewed with the distinct image- 
viewing capability qf the 7104/R7103. 



The transient load line of a fast sivitching tran- 
sistor in a power-supply prototype (switching 
time = 10 ns) is easily measuredfor compliance 
with safe operating area (Horizontal = Voltage; 
Vertical = Current). 

CRT— Internal 8 x 10-division (0.85 cm/div) 
graticule with variable illumination. Acceler- 
ating potential is 12.5 kV. GH (P31) phosphor. 
Readout and Graticule Modes — Continuous 
or pulsed. Pulse source front-panel selectable: 
-^Gate, External, Manual. Pulsed graticule is 
on for =0.5 s. 

typical Photographic Writing Speed** 



CRT 


Camera 


Lens 


Writing 
Speed 
(cm/ns) 


Standard 
8x10 cm 


C-53 


t/1.9 
1:0,85 


20 



• ' Using the standard GH (P31) phosphor and 
Polaroid Type 107,3,000 ASA film without 
film fogging. 

Autofocus — Reduces the need for additional 

manual focusing with changes in intensity 

after focus control has been set. 

Beam Finder— Aids in locating offscreen 

signal. 

External Z-Axis Input — 2 V p-p for full 
intensity range. A positive signal blanks the 
trace. Maximum input voltage is 15 V (dc 
-t- peak ac) and p-p ac. Input is dc coupled. 



Circuit faults such as high-frequency pulse 
overshoot and ringing can easily be observed 
with the 7104/R7103's 1-GHz bandwidth. 



lOOm'f InS 



/ \ 



View of a single clocking pulse 0.8-ns rise and 
2-ns pulse width. 



CALIBRATOR 
Voltage Output — Square wave positive going 
from ground. 

Voltage Ranges— 40 mV, 0.4 V, and 4 V into 
100 kfl; 4 mV, 40 mV, and 0.4 V into 50 fi. 
Amplitude accuracy is within 1%. Repetition 
rate is 1 kHz within 0.25%. 
Current Output — 40 mA rectangular 
waveshape with optional current loop ac- 
cessory (012-0341-00) connected to calibrator 
output. Output R is 450 Q. 

OUTPUTS/INPUTS 
•^ Sawtooth — Starts 1 V or less from ground 
into 1 Mn. Output voltage is 50 mV/div (±15%) 
into 50 Q, I V/div (±10%) into 1 MQ. Output 
R is »950 0. 

+ Gate — Positive-going rectangular waveform. 
Output voltage is 0.5 V ( ± 10%) into 50 0, 10 V 
( ± 10%) into 1 Mn. Rise time is 5 ns or less into 
.50 n. Output R is -950 Q. 
Vertical Signal Out — Output voltage is 
25 mV/div into 50 0, 0.5 V into 1 Mfl. Output 
R is « 950 II. Bandwidth depends upon vertical 
plug-in. See the 7000-Series Vertical-System 
Specifications in the 7000-Series Reference 
section. 

Camera Power— Three-prong connector to the 
left of the CRT provides power, ground, and 
remote single-sweep reset access for C-50 
Series camera. 
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PHYSICAL CHARACTERISTICS 



Cabinet 



Rackmount 



TTie R7103 requires only seven inches of rack 
height in a standard 19-inch rack. It is fan- 
cooled and comes complete with slideout 
chassis. 

Probe Power— Two rear-panel connectors for 
active probes (i.e., P6201, P6202A, P6230). 
External Single-Sweep Reset — Ground 
closure, rear-panel BNC, input to reset sweep. 
Single-Sweep Ready Indicator — Rear-panel 
BNC provides 5 V out to indicate single-sweep 
ready condition. 

Graticule/Readout, Single Shot — Ground 
closure, rear-panel BNC input initiates one 
frame of CRT readout. Graticule is illuminated 
for »0.5 s. 

POWER REQUIREMENTS 

Line-Voltage Ranges— 90 to 132 V ac and 180 
to 250 V ac. 

Line Frequency — 48 to 440 Hz. 
Maximum Power Consumption — 215 W, 

3.3 A at 90-V line, 60 Hz. 

ENVIRONMENTAL AND SAFETY 

Ambient Temperature — Operating: to 
-f50°C. Nonoperating: -55 to -f75°C. 
Altitude— Operating: 5000 m (15,000 ft). 
Nonoperating: 15 000 m (50,000 ft). 
Vibration — Operating: 15 minutes along each 
of the three msyor axes. 4 mm (0.015 in.) p-p 
displacement 10 to 50 to 10 Hz in one-minute 
cycles. Held for three minutes at 50 Hz. 
Humidity — Operating and Nonoperating: 95% , 
five cycles (120 hours), referenced to 
M1L-E-16400F. 

Sliock — Nonoperating: 30 g's, 'A sine, 11 -ms 
duration in each direction along each msuor 
axis. Tbtal of six shocks. 
EMC CapabUity— (R7103, 7104 Option 03) 
Meets M1L-STD-461B requirements when 
tested in accordance with certain test methods 
of MIL STD-462. Contact your Ttktronix 
representative for more information. 
Safety— UL listed (UL 1244) and CSA certified 
(CSA 556B). 

The 7D01, 7D02 Logic Analyzers and 7D20 
Digitizer are not recommended for use in the 
7104/R7103 mainframe. Such use will void the 
7104/R7103 warranty. 



Dimensions 


mm 


In. 


mm 


In. 


Width 


305 


12.0 


483 


19.0 


Height 


345 


13,6 


178 


7.0 


Depth 


592 


23.3 


704 


27 7 


Weight « 


kg 


lb 


kg 


lb 


Net 


20.4 


450 


20,0 


44.0 


Shipping 


254 


560 


309 


680 



CHARACTERISTICS (R7103) 

The following characteristics for the R7103 are 
in addition to or in lieu of those listed 
previously. . . . , ■ 

HORIZONTAL SYSTEM 
Single Channel— Right-hand plug-in compart- 
ment compatible with time bases of the 7B10 
and 7B80 Series and the 7B50A and 7B92A. 
The 7B50 Series (except 7B50A), the 7B70 
Series, and the 7B92 (non-A) are not recom- 
mended. 7000-Series vertical amplifiers and 
specialized plug-ins (except 7D01, 7D02, and 
7D20) may also be used. 
Bandwidth— DC to 360 MHz. 
X-Y Mode— Phase shift is 2 ° from dc to 50 kHz. 

OUTPUTS/INPUTS 
Vertical Signal Out— Output voltage is 
25 mV/div within 25% into 50 fi, 0.5 V into 
1 MO. Output R is «950 Q. Bandwidth depends 
upon vertical plug-in. See the 7000-Series 
Vertical-System Specifications in the 
7000-Series Reference section. 



ORDERING INFORMATION 

(PLUG-INS NOT INCLUDED) 
7104 Oscilloscope $26,695 
Includes: Power cord (161-0066-00); instruction 
manual (070-2314-00). 

R7103 Rackmount Oscilloscope $27,275 
Includes: Power cord (161-0066-00); mask 
frame (426-0514-00); CRT filter (378-0625-00); 
drawer slide (351-0375-01); right spacer 
(361-0806-00); left spacer (361-0807-00); hard- 
ware kit (016-0099-00); instruction manual 
(070-5039-00). 

OPTIONS (7104) 

Option 02— X-Y Horizontal 
Compensation. +$315 
Option 03— EMC Capability -^ $395 

CONVERSION KIT (7104) 
EMC Modification— Order 
040-0965-00 $605 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V. 50 Hz 
Option A2— UK 240 V, 50 Hz 
Option A3— Australian 240 V, 50 Hz 
Option A4— North American 240 V, 60 Hz 
Option A5— Switzeriand 220 V, 50 Hz 



RECOMMENDED PLUG-INS 

7A29— Vertical amplifier, 50-0 in- 
put, dc to 1 GHz; 10-mV/div to 
1-V/div vertical sensitivity. $3,540 
7A42— Four-channel, 350-MHz 
bandwidth vertical amplifier with 
Boolean logic triggering 
capabilities. $5,950 
7B10 — Delayed time base with 
200-ps/div to 0.2-s/div calibrated 
sweep speed; triggering up to 
1 GHz. $2,800 
7B15 — Delaying time base with 
200-ps/div to 0.2-s/div calibrated 
sweep speed; triggering up to 1 
GHz; capable of A time measure- 
ments in coryunction with 7B10. $3,000 
7B92A— Dual time base with 
500-ps/div to 0.2-s/div calibrated 
sweep speed; triggering up to 
500 MHz; capable of delay-time 
measurements. $3,870 

OPTIONAL ACCESSORIES 
Recommended Cameras — See Camera Selec- 
tion Guide in the Instrumentation Documen- 
tation Devices section. 




The DCSOl Digitizing Camera System combines 
CCD technology with an IBM PC, XT, AT, or 
compatible to acquire and digitize repetitive 
and transient waveforms displayed on 
oscilloscopes, spectrum analyzers, and other 
displays. Used with scopes having the 
microchannel-plate CRT, such as the 7104 and 
2467, the DCSOl can acquire repetitive and 
transient signals at the full bandwidth of the 
scope. With other scopes, the DCSOl will ac- 
quire repetitive events at the full scope band- 
width and transient events according to the 
photographic writing rate of the oscilloscope. 

Recommended Probes — See the 7000-Series 

Oscilloscope Systems' Probe Selection Guide on 

pages 200-201. 

Recommended Carts — 

See the Instrument/Cart Compatibility chart in 

the Cart section. 

K213 Option 12— (7104) $765 
K217— (R7103) $510 
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7904A/R7903 

TYPICAL APPLICATIONS 

• Digital Design 

• Radar 

• Laser Research 

BENEFITS 

• Over 30 Compatible Plug-ins 

• Good Cost/Perform Ratio 

• Real Time Signal Analysis 

• Ability to Make High CMRR 
Differential Measurements 

FEATURES 

• 500 MHz at 10 mV/Div 

• 700-ps Rise Time (7904A) 

• 500-ps/Div Fastest Calibrated Sweep 
Rate 

• Greater Than 7-cm/ns Writing Speed 
With Optional CRT (Option 13) and 
WSEN 

• CRT Readout 

» 900-MHz FET Probe Available 

See the 7000-Series Reference section for 
available Application Notes. 

The 7904A and 5.25-inch racl<mount 
R7903 are high -bandwidth, general- 
purpose oscilloscopes. The 7A29 Ampll- 
fier/7904A mainframe attains 500 MHz at 
10 mV/div. A 7A29 variable-delay option 
allows for the matching of signal-transit 
times of two plug-ins and their probes to 
better than 50 ps. 

The P6201 IX FET probe gives you high 
impedance and wide bandwidth. It has a 
900-MHz bandwidth by itself, and in com- 
bination with the 7A29/7904A, it pro- 
vides a system bandwidth of 450 MHz at 
10 mV/div. 

The CRT, the mjyor contributor to the 
performance of the 7904 A and R7903, 
has good visual brightness and an 
8xl0-cm display area. 



CHARACTERISTICS 

The following characteristics are common to 
the 7904A and R7903, except those noted 
under the R7903. 



VERTICAL SYSTEM 

Channels— Two left-hand plug-in compart- 
ments. Compatible with all 7000-Series 
plug-ins. 

Bandwidth, Rise Time, and Deflection 
Factor — Determined by plug-in unit. See 
7000-Series Vertical-System specifications in 
the 7000-Series Reference Section. 
Display Modes— Left, Alt, Add, Chop, Right. 
Chopped-mode repetition rate is *1 MHz. 
Trace-Separation Range — (7904A only) In 
dual-sweep modes, positions B trace at least 
four divisions above and below A trace. 
Delay Line — Permits viewing leading edge of 
displayed waveform when using 7B80- and 
7B90-Series time bases. 7B50-Series not 
recommended. 

HORIZONTAL SYSTEM 

Channels— 7904A: Two right-hand plug-in 
compartmenK R7903: One right-hand plug-in 
compartment. 7904A and R7903: Compatible 
with 7B80- and 7B90-Series time bases, 7000- 
Series vertical amplifiers and specialized 
plug-ins. 

Bandwidth— DC to at least 1 MHz. 
Display Modes — A, Alt, Chop, B. Chopped- 
mode repetition rate is =200 kHz. 
Fastest Calibrated Sweep Rate — 500 ps/div 
with the 7B92A. 

X-Y Mode— With Delay Compensation: Phase 
shift is within 2° from dc to 1 MHz. Without 
Delay Compensation: Phase shift is within 2° 
from dc to 35 kHz. 

CRT AND DISPLAY FEATURES 

For CRT phosphor data see Comparative CRT- 
Phosphor Data chart in the Oscilloscope 
Reference section. 

CRT— Internal 8 x 10-division (0.85 cm/div) 
graticule with variable illumination. Acceler- 
ating potential is 24 kV. GH (P31) phosphor is 
standard. 



Option 78, BE (Pll) Phosphor— Replaces 
standard GH (P31) phosphor. Contact your local 
sales representative for details. 

typical Photographic Writing Speed' < 

Writing 
Speed 

CRT Camera Lens cm/ns 



Opt 04 
4x5 cm 

Opt 13 
4x5 cm 

Opt 78 
8x10 cm 



C-51P 



f/1.2 
1:0.5 



2.5 



"Using Polaroid Type 612 20, 000 ASA Film 
without film fogging. 

In typical applications, GH {P31) phosphor has 
approximately one-half the writing speed of 
BE (Pll) phosphor The writing speed can be 
increased by using controlled film fogging with 
a writing speed enhancer (camera accessory). 

Autofocus— Reduces the need for additional 

manual focusing with changes in intensity 

after focus control has been set. 

Beam Finder— Aids in locating offscreen 

signal. 

External Z-Axis Input— 2 V p-p for full in- 
tensity range. A positive signal blanks the 
trace. Maximum input voltage is 15 V (dc + 
peak ac) and p-p ac. Input is dc coupled. 

CALIBRATOR 
Ootpnt Waveshape — Rectangular positive 
going from ground. 

Voltage Ranges— 40 mV, 0.4 V, 4 V into an 
open circuit. 4 mV, 40 mV, 0.4 V into 50 11. 
Amplitude accuracy is within 1 % . Repetition 
rate is 1 kHz within 0.25%. 
Current Output — 40 mA with optional 
current-loop accessory (012-0341-00) con- 
nected to calibrator output. Output R is 450 0. 

OUTPUTS/INPUTS 

+ Sawtooth — Sawtooth starts 1 V or less from 
ground into 1 Mfl. Front-panel selectable from 
A or B horizontal. Output voltage is 50 mV/div 
(±15%) into 50 n, 1 V/div (±10%) into 1 MO. 
Output R is •= 950 n. 

+ Gate— Positive-going rectangular waveform 
derived from A, B, or Delayed Gate, front-panel 
selectable. Output voltage is 0.5 V ( ± 10%) into 
50 n, 10 V (±10%) into 1 Mfl. Rise time is 5 ns 
or less into 50 fl. 

Vertical Signal Out— Selected by B TVigger 
Source switch. Output voltage is 25 mV/div into 
50 0, 0.5 V/div into 1 MQ. Output R is «950 Q. 
Bandwidth depends upon vertical plug-in. See 
7000-Series Vertical-System Specifications in 
the 7000-Series Reference section. 
Camera Power— Three-prong connector to the 
left of the CRT provides power, ground, and 
remote single-sweep reset access for C-50 
Series cameras. 

Probe Power- Two rear-panel connectors for 
two active probes. 
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The R7903 requires only 5.25 inches of rack 
height in a standard 19-inch rack. It is fan- 
cooled and comes complete %vilh slideout 
chassis tracks. 



POWER REQUIREMENTS 

Line-Voltage Ranges— 9U to 132 V ac and 180 

to 250 V ac. 

Line Frequency — 48 to 440 Hz. 
Maximum Power Consumption — 210 W, 3.5 

A at 90-V line, 60 Hz. 

ENVIRONMENTAL AND SAFETY 
Ambient Temperature — Operating: to 
+ 50°C. Nonoperating: -55 to +75°C. 
Altitude— Operating; 5000 m (15,000 ft). 
Nonoperating: 15 000 m (50,000 ft). 
Vibration — Operating: 15 minutes along each 
of the three mEyor axes. 0.04 cm (0.015 in) p-p 
displacement 10 to 55 to 10 Hz in one minute 
cycles. Held for three minutes at 50 Hz. 
Humidity — Operating and Nonoperating: 95% , 
five cycles (120 hours), referenced to 
MIL-E-16400F. 

Shock — Nonoperating: 30 g's, V4 sine, U-ms 
duration in each direction along each msOor 
axis. Tbtal of six shocks. 
EMC Capability— (Option 03) Meets MIL- 
STD-461B requirements when tested in accor- 
dance with certain test methods of MIL- 
STD-462. Contact your Tektronix represen- 
tative for more information. 
Safety— UL Usted (UL 1244) and CSA cerUfied 
(CSA 556B) 7904A only. 



PHYSICAL CHARACTERISTICS 





Cabinet 


Rackmount 


Dimensions 


mm 


In. 


mm 


In. 


Width 


305 


12.0 


483 


19.0 


Height 


345 


136 


135 


5.3 


Depth 


577 


22.7 


579 


22.8 


Weight > 


kg 


lb 


Kg 


lb 


Net 


16,9 


37.2 


12.3 


270 


Shipping 


21.4 


47.0 


23.6 


52.0 



CHARACTERISTICS (R7903) 

The following characteristics for the R7903 are 
in addition to or in lieu of those listed 
previously. 

HORIZONTAL SYSTEM 
Channel — Single right-hand plug-in compart- 
ment. Compatible with 7B80 Series, 7B90 
Series, 7000-Series vertical amplifiers and 
specialized plug-ins. 



Fastest Calibrated Sweep Rate— 500 ps/div 
with the 7B92A. 

CRT AND DISPLAY FEATURES 
Option 10, Pulsed Graticule — Provides a 
means of pulsing the graticule lights at a preset 
level coincident with a single-shot event in one 
exposure. The graticule lights may be pulsed 
l)y the event, an external ground closure, or 
a front-panel pushbutton. If the mainframe is 
equipped with CRT readout. Option 10 pro- 
vides additional controls and inputs for CRT 
readout pulsed operation. 

CALIBRATOR 
(NOT AVAILABLE WITH OPTION 10) 
Voltage Ranges— 4 mV, 40 mV, 0.4 V, 4 V into 
an open circuit; 4 mV, 40 mV, 0.4 V into 50 Q. 
Current Output — 40 mA rectangular 
waveshape with optional current loop ac- 
cessory (012-0341-00) connected to calibrator 
output. Output R is 4.50 0. 

OUTPUTS/INPUTS (STANDARD) 
+ Sawtooth — Sawtooth starts 1 V or less from 
ground (into 1 Mfi). Output voltage is 50 mV/div 
(±15%) into 50 0, 1 V/div (±10%) into 1 Mn. 
Output R is «950 n. 

+ Gate — Positive-going rectangular waveform 
derived from Main or Auxiliary Gate. Output 
voltage U 0.5 V ( ± 10%) into 50 1), 10 V ( ± 10%) 
into 1 Mil. Rise time is 7 ns or less into 50 Q. 
Output R is =950 n. 

Vertical Signal Out— Selected by TVigger 
Source switches. Output voltage is 25 mV/div 
into 50 n, 0.5 V/div into 1 MO. Output R is 
= 950 tl. Bandwidth depends upon vertical 
plug-in. See 7000-Series Vertical-System 
Specifications in the 7000-Series Reference 
section. 

External Single-Sweep Reset — Ground 
closure, rear-panel input to reset sweep. 
Single-Sweep Ready Output — Rear-panel 
BNC provides 5 V out to indicate single-sweep- 
ready condition. 

Probe Power— Two front-panel connectors for 
two active probes. Not available for Option 10. 
CRT Readout— Inhibit: Ground closure, rear- 
panel BNC input locks out CRT readout. Not 
available with Option 10. Single Shot; Ground 
closure, rear-panel BNC input initiates one 
frame of CRT readout. Not available with Op- 
tion 10 separately, but in combination with the 
pulsed-graticule input. 

OUTPUTS/INPUTS (OPTIONS) 
Option 10, Pulsed Graticule— No CRT 

readout single-shot input, CRT-readout inhibit 
input, calibrator, and probe power Single-shot 
graticule and CRT readout (ground closure) 
rear-panel BNC input is added. Initiates one 
frame of CRT readout and pulsed graticule. 

POWER REQUIREMENTS 

Line-Voltage Ranges— 90 to 132 V ac and 180 

to 264 V ac. 

Maximum Power Consumption — 160 W, 2 A 

at 115-V hne, 60 Hz. 



ORDERING INFORMATION 

(PLUG-INS NOT INCLUDED) 

Ordering information is common to the 7904A 
and R7903 unless otherwise noted. 
7904A Oscilloscope $11,530 
Includes: Power cord (161-0066-00); instruction 
manual (070-4593-00). 

R7903 Oscilloscope $10,980 
Includes: Pbwer cord (161-0066-00); test adap- 
tor (012-0092-00); two 18-in. test leads 
(012-0087-00); sUde guide (.351-0314-01); hard- 
ware kit (016-0099-00); instruction manual 
(070-1464-00). 

OPTIONS 

Option 02— (7904A only) X-Y 
Horizontal Compensation. Adds X-Y 
delay compensation network to 
equalize the signal delay between 
the vertical and the B horizontal 
compartments. -t- $260 

Option 03— EMC Capability. Adds 
special shielding for protection to the 
instrument when operated in severe 
EMC environments. + $395 

Option 10— (R7903 only) Pulsed 
Graticule. + $260 

Option 78— BE (Pll) Phosphor ■^ $100 

CONVERSION KITS 
X-V Horizontal Compensation — 
(7904A only) Order 040-0606-00 $470 
EMC Capability— 
(7904A)" 

(R7903) Order 040-0647-00 $876 
CRT Readout— 

(R7903 only) Order 040-0605-08" 
INTERNATIONAL POWER PLUG OPTIONS 

Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

"Contact your local sales representative. 

OPTIONAL ACCESSORIES 

Recommended Plug-Ins — See 7(KX)-Series 
Vertical-System Specifications on pages 
200-201. 

Recommended Probes — See 7000-Series 
Oscilloscope Systems/Probe-Selection Guide on 
pages 200-201. 

Recommended Cameras — See 7000-Series 
Mainframe/Time Base/Camera Selection Guide 
on pages 200-201. 

Recommended Carts — See Instrument/Cart 
Compatibility Guide in the Cart section. 
K2 13 Option 12— (7904A) +$765 
K217— (7903) $510 

TRAINING 

Tektronix offers service training classes on 
the 7904A General-Purpose Oscilloscope. For 
further training information, contact your local 
Sales/Service Office and request a copy of the 
Customer Service Training Catalog. 
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lOOMHz 7000 
GENERAL-PURPOSE OSCILLOSCOPES SERIES 




7603/R7603 



See 7000-Series Reference section for 
available Application Notes. 



The Tfektronix 7603 and R7603 Oscillo- 
scopes represent the best price/perfor- 
mance ratio available in the lOO-MHz 
plug-in oscilloscope market today. 

The CRT is large-8xl0 divisions (1.22 
cm/div)— and features an internal grati- 
cule with variable illumination and 15-kV 
accelerating potential. An optional high- 
brightness CRT with a smaller 8xl0-cm 
display and 18-kV potential gives you 
greater visual brightness and higher 
photographic-writing speed. See 
Oscilloscope Reference section for 
writing-speed specifications. 



CHARACTERISTICS 

VERTICAL SYSTEM 

Channels — Two left-hand plug-in compart- 
ment.s. Compatible with all 7000-Series 
plug-ins. 

Bandwidth, Rise Time, and Deflection 
Factor— Determined by mainframe/plug-in. 
See 7000-Series Vertical-System Specifications. 



Display Modes— Left, Alt, Add, Chop, Right. 
Chopped-mode repetition rate is •! MHz. 
Delay Line — Permits viewing leading edge of 
displayed waveform. 

HORIZONTAL SYSTEM 

Channels — One right-hand plug-in compart- 
ment. Compatible with all 7000-Series plug-ins. 
Bandwidth— DC to 2 MHz. 
Fastest Calibrated Sweep Rate — 5 ns/div. 
X-Y Mode — The phase shift is within 2 ° from 
dc to 35 kHz. 

CRT AND DISPLAY FEATURES 

CRT— Internal SxlO-division (1.22 cm/div) 
graticule with variable illumination. Acceler- 
ating potential is 15 kV. GH (P31) phosphor is 
standard. 

Option 04, High-Brightness CRT With 
Reduced Area — Internal 8xl0-cm graticule 
with variable illumination. Accelerating poten- 
tial is 18 kV. GH (P31) phosphor. 
Option 06, Spectrum-Analyzer Graticule — 
Provides internal spectrum-analyzer graticule. 
Autofocus — Reduces the need for additional 
manual focusing with changes in intensity 
after focus control has been set. 
Beam Finder — Aids in locating an offscreen 
signal. 

External Z-Axis Input — 2 V p-p for full in- 
tensity range from dc to 2 MHz; intensity range 
diminishes to 20% of full range at 10 MHz. A 
positive signal blanks the trace. Maximum in- 
put voltage is 10 V (dc peak ac) and p-p ac. 



TYPICAL APPLICATIONS 

• Digital Design and Testing 

• Communications 

• Spectrum Analysis 

BENEFITS 

• Familiar Lab Scope Operation 

• Good Price/Performance Ratio 

• Large Display 

• Versatile Array of Plug-ins 

FEATURES 

• DC to 100-MHz Bandwidth 

• 3.5-ns Rise Time 

• 5-ns/Div Fastest Calib Sweep Rate 

• Greater Than 260-cm//ts Writing 
Speed With Optional CRT (Opt 13) 

• 6.5-Inch CRT 

• CRT Readout 

• 5.25-Inch Rackmount 
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100-MHz . 7000 

GENERAL-PURPOSE OSCILLOSCOPES SERIES 



CALIBRATOR 

Voltage Output — Rectangular waveshape, 
positive going from ground (dc voltage 
available when selected by internal jumper). 
Voltage Ranges — 40 mV, 0.4 V, 4 V into 1 MO; 
20 mV, 0.2 V, 0.4 V into 50 fl. AmpUtude ac- 
curacy Ls within l%( + 1.5to +35 °C); within 2% 
(0 to +50°C). Repetition rate is =»1 kHz. 
Current Output — 40-mA rectangular wave- 
shape (dc current available when selected by 
internal jumper) with optional current-loop ac- 
cessory (012-0259-00) connected between 4-V 
and ground pin jacks. Output R is 950 0. 

OUTPUTS/INPUTS 

■f Sawtooth Out (Rear Panel) — Sawtooth 
starts 1 V or less from ground (into 1 Mtl). Out- 
put voltage is 1 V/div (±10%) into 1 Mil, 
50 mV/div ( ± 15%) into ,50 Q. Output R is 950 n. 
+ Gate Out (Bear Ruiel) — Positive gate of the 
same duration and coincident with sweep. 
Selectable from Main, Delay, or Auxiliary Gate. 
Output voltage U 10 V (±10%) into 1 MO, 0.5 V 
( ± 10%) into 50 n. Rise time is 20 ns or less into 
50 n. Output R is 9.50 Q. 
Vertical Signal Out (Rear Panel)— Selected 
by TYigger Source switch. Output voltage is 0.5 
V/div into 1 MO, 25 mV/div into 50 Q. Output 
R is 950 Q. Bandwidth determined by vertical 
plug-in. See 7000-Series Reference section. 
Camera Power— Three-prong connector to the 
left of the CRT provides power, ground, and 
remote single-sweep reset access for the C-50 
Series cameras. 

External Single-Sweep Se§et — Ground 
closure, rear-panel BNC provides input to reset 
sweep. 

Single-Sweep Ready Output — Rear-panel 
BNC provides 5 V out to indicate single-sweep 
ready condition. 

POWER REQUIREMENTS 

Line-Voltage Ranges— 100, 110, 120, 200, 220, 

and 240 V ac ± 10%; internally selectable with 

quick-change jumpers. 

Line Frequency — 50 to 60 Hz. 

Option 05, Line-Frequency Change (50 to 

400 Hz)— Converts the R760.3 and 7603 from 

.50 to 400 Hz operation. 

Maximum Power Consumption — 180 W, 

2.0 A at 115-V line, 60 Hz. Cooling is provided 

by a fan. 




The R7603 requires only 5.25 inches of rack 
height in a standard 19-inch rack. It is fan- 
cooled and comes complete ivith slideout 
chassis tracks. 




The 7U4 converts the 7603 Oscilloscope to a 
1.8-GHz Spectrum Analyzer. 

ENVIRONMENTAL AND SAFETY 

Ambient Temperature— Operating: to 
-f50°C. Nonoperating: -55 to -^75°C. 
Altitude— Operating: 5000 m (15,000 ft). 
Nonoperating: 15 000 m (50,000 ft). 
Vibration — Operating: 15 minutes along each 
of the three mjyor axes. 0.04 cm (0.015 in) p-p 
displacement, to 55 to 9 Hz in one-minute 
cycles. Held for three minutes at 55 Hz. 
Humidity — Operating and Nonoperating: 95%, 
five cycles (120 hours), referenced to 
M1L-E-16400F 

Shock — Nonoperating: 30 g's, '/4 sine, 11-ms 
duration in each direction along each msyor 
axis. Tbtal of six shocks. 
EMC Capability— (Option 03) Meets MIL- 
STD-1-A-6181B. Contact your Tektronix 
representative for more information. 
Safety— UL listed (UL1244) and CSA cerUfied 
(CSA 556B). 

PHYSICAL CHARACTERISTICS 

Cabinet Rackmount 



Dimensions 


mm 


in. 


mm 


in. 


Width 


221 


8.7 


483 


190 


Height 


290 


11.4 


127 


52 


Depth 


610 


24.0 


627 


24.7 


Weights « 


kg 


lb 


kg 


lb 


Net 


13.6 


30.0 


13.6 


300 


Shipping 


20.8 


46.0 


19.1 


42.0 



ORDERING INFORMATION 

(PLUG-INS NOT INCLUDED) 

Ordering information is common to the 7603 
and R7603 unless otherwise noted. 
7603 Oscilloscope $3,995 
Includes: Clear CRT filter (337-1700-04); blue 
CRT rater (337-1700-01); 20-in. two-pin-to-BNC 
cable (175-1178-00); instruction manual 
(070-1310-00). 

R7603 Rackmount Oscilloscope $4,910 
Includes: In addition to the above, a rack- 
mounting hardware kit (016-0099-00). 



OPTIONS 
Option 03— EMC Capability Adds 
special shielding for protection to the 
instrument when operated in severe 
EMC environments. + $395 

Option 04— High-Brightness 8 x 10-cm 
CRT Display GH (F^31) Phosphor. + $500 
Option 05 — Line-FYequency Change 
(50 to 400 Hz). +$315 
Option 06 — With Internal Spectrum 
Analyzer Graticule. + $50 

Option 08 (7603)— Protective Panel 
Cover. +$115 
Option 20— (R7603) IEEE Standard 
488 Interface for the 7D20 only 
(Deletes rear panel + sawtooth out, 
+ gate out, and vert sig out.) +$105 
Option 78— BE (PU) Phosphor. + $100 

CONVERSION KITS 
CRT Readout— 

(7603) Order 040-0654-07. $900 
(R7603) Order 040-0674-07." 
EMC Capability— 

(7603) Order 040-1000-00. $395 
(R7603) Order 040-0955-00. $315 
Power Supply— lb Light Plug-in 
Pushbuttons. Order 040-0686-01. $90 
X-Y Horizontal Comp — 
Order 040-0718-00. $425 
INTERNATIONAL POWER PLUG OPTIONS 
Option A 1— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

*' Contact your local Sales Representative. 

FIELD-INSTALLED KITS 
Field-Installable Option 20— 

(R7603 only) Intended for use with 
a previously purchased R7603. This 
kit provides parts to connect the 
7D20 s IEEE SUndard 488 Interface 
to the R7603 mainframe. 
Order 040-1093-01. $500 
International Power Plug Options — Five 
field installed kits are available. Contact your 
local Tbktronix Sales Office for information. 
Al— Universal Euro. Order 040-1094-01 
A2— UK. Order 040-1095-01 
A3— Australian. Order 040-1096-01 
A4— North American. Order 040-1097-01 
A5— Switzerland. Order 040-1098-01 
OPTIONAL ACCESSORIES 
Recommended Plug-Ins, Probes, and 
Cameras — See 7(K)0-Series Reference section, 
pages 2(K)-202. 

Recommended Carts — See Instrument/Cart 
Compatibihty chart in Cart section. 
K213 Option 12— (7603) $765 
K217— (R7603) $510 
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400-MHz 7000 
DUAL BEAM OSCILLOSCOPE SERIES 




R7844 



TYPICAL APPLICATIONS 

• Radar/Lldar 

• Destructive Testing 

• SCR Switching 

BENEFITS 

• View Two Simultaneous Events at 
Two Different Time Bases 

• View the Same Event at Two Time 
Bases 

• Plug-in Versatility 

FEATURES 

• 400-MHz Bandwidth 

• 900-ps Rise Time 

• 1 ns/Div Fastest Calibrated Sweep 
Rate 

• Greater Than 1.5-cm/ns Writing 
Speed 

• 8x10-cm Display 

• CRT Readout 

• True Dual Beam (Dual-Gun) 

• Full Vertical Crossover Switching 



See 7000-Series Reference section for 
available Application Notes. 

The seven-inch rackmount R7844 is a 
wide-bandwidth, dual-beam oscilloscope 
designed primarily for fast, single-shot 
events. Unique features such as pulsed 
graticule and pulsed CRT readout allow 
you to photograph vertical and horizon- 
tal scale factors, test date, test number, 
and other pertinent data before or after 
an event. Vertical-signal crossover switch- 
ing permits you to view a single event 
from a single probe at two sweep speeds. 
See Oscilloscope Reference section for 
photographic writing-speed specificationa 



CHARACTERISTICS 

VERTICAL SYSTEM 

Channels — ^Two left-hand plug-in compart- 
ments. Compatible with all 7000-Series 
plug-ins. 

Bandwidth, Rise Time, and DeHection 
Factor — Determined by mainframe/plug-in. 
See 7000-Series Vertical-System Specifications. 

Display Logic 





Beam 1 


Beam 2 


Vertical Compartment 


Left 


Left 


Controlling Beam 


Left 


Right 




Right 


Left 




Right 


Right 



Crossover — Permits viewing the same signal 
on two time bases. 

Trace Separation — Beam 1 can be positioned 
+ 4 cm with respect to Beam 2. 
Delay Line — F^rmits viewing leading edge of 
displayed waveform when using 7B80 and 
7B90 Series time bases. Not compatible with 
7B50 Series. 

HORIZONTAL SYSTEM 
Channels — Two right-hand plug-in compart- 
ments. Compatible with 7B80 Series, 7B90 
Series, 7000-Series vertical amplifiers, and 
specialized plug-ins. 
Bandwidth— DC to at least 1 MHz. 
Fastest Calibrated Sweep Rate — 1 ns/div. 
X-Y Mode— Phase shift is within 2° from dc 
to 50 kHz, 

Horizontal Separation— Beam 1 can be posi- 
tioned at least 0.25 cm to the right and at least 
0.25 cm to the left of Beam 2 with a total 2 
cm range. 



Display Logic 



Beam 1 


Beam 2 


A Horizontal 


A Horizontal 


A Horizontal 


B Horizontal 


B Horizontal 


A Horizontal 


B Horizontal 


B Horizontal 



CRT AND DISPLAY FEATURES 

CRT— Dual beam, full overlap. 8xlO-cm 
graticule with variable illumination. CRT 
readout intensity is adjustable with front-panel 
control. Accelerating potential is 24 kV. GH 
(P31) phosphor. 

Option 78, BE (Pll) Phosphor— Replaces 
standard GH (P31) phosphor. 
Pulsed Readout and Graticule Illumina- 
tion — I^vides a means of pulsing the graticule 
lights and CRT readout at a preset level, coin- 
cident with a single-shot event in one exposure. 
The graticule lights and CliT readout can be 
pulsed by the event, an external ground 
closure, or front-panel pushbutton. 
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400-MH/ 7000 
DUAL-BEAM OSCILLOSCOPES SERIES 



Typical Photographic Writing Speed*' 









Writing 








Speed 


CRT 


Camera 


Lens 


cm/ns 


Standard 








8x10 cm 


C-51 


f/1.2 


0.75 


Opt 78 


1:0.5 




8x10 cm 






1.5 



" Using Polaroid Type 107 3,000 ASA film 
without film fogging. 



The photographic writing-speed enhancer, Op- 
tion 22, provides a preset automatic method 
of film fogging for the R7844. Option 22 is 
recommended for writing-speed enhancement 
when a camera with a writing-speed enhancer 
is not available. 

Autofocus— Reduces the need for additional 
manual focusing with changes in intensity 
after focus control has been set. 
Beam Finder (Beam 1 and Beam 2, Indepen- 
dent Controls) — Aids in locating off-screen 
signal. 

External Z-Axis Input (Beam 1 and Beam 

2)— 2 V p-p for full intensity range. A positive 
signal blanks the trace. Maximiun input voltage 
is 15 V (dc + peak ac), p-p ac, dc coupled. 

CALIBRATOR 

Voltage Output — Rectangular waveform 
positive going from ground, 1 kHz (±0.25%). 
Voltage Ranges— 4 mV, 40 mV, 0.4 V, 4 V 
(±1%) into an open circuit; 0.4 mV, 4 mV, 40 
mV, 0.4 V (±1%) into 50 0. 
Current Output — 40-mA (±1%) rectangular 
waveshape. Optional current-loop adaptor 
(012-0341-00) required for R7844. Output R is 
450 Q. 



POWER REQUIREMENTS 

Line Voltage Ranges— Selectable 115 V 
nominal (90 to 132 V), 230 V nominal (180 to 
264 V). 

Line Frequency — 48 to 440 Hz. 
Maximum Power Consumption — 235 W, 2.9 
A at 60-Hz 115-V line. 

ENVIRONMENTAL AND SAFETY 

Ambient Temperature — Operating: to 
-^50°C. Nonoperating: -55 to +7n°C. 
Altitude— Operating: 5000 m (15,000 ft). 
Nonoperating: 15 000 m (50,000 ft). 
Vibration — Operating: 15 minutes along each 
of the three m^or axes. 0.04 cm (0.015 in.) p- 
p displacement 10 to 50 to 10 Hz in one minute 
cycles. Held for three minutes at 50 Hz. 
Humidity — Operating and Nonoperating: 95 'V,, 
five cycles (120 hours), referenced to 
MIL-E-16400F 

Shock — Nonoperating: 30 g's, '/z sine, 11-ms 
duration in each direction along each m^or 
axis. Tbtal of six shocks. 
EMC Capability— (Option 03) Meets MIL- 
STD-461B requirements when tested in accor- 
dance with certain test methods of MIL- 
STD-462. Contact your Tfektronix represen- 
tative for more information. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Widtti 


483 


19.0 


Height 


178 


70 


Depth 


630 


24.8 


Weight » 


kg 


lb 


Net 




330 


Shipping 


28.6 


630 



ORDERING INFORMATION 

(PLUG-INS NOT INCLUDED) 
R7844 Rackmount Oscilloscope $18,335 
Includes: Power cord (161 -(XXie-OO); instruction 
manual (070-1676-02); hardware rackmount kit 
(016-0099-00); slide guide (351-0314-01). 

OPTIONS 

Option 03— EMC capability. Adds 

special shielding for protection to the 

instrument when operated in severe 

EMC environments. + J395 

Option 22— Writing-Speed 

Enhancer ■¥ $400 

Option 78— BE (Pll) Phosphor -H SlOO 

INTERNATIONAL POWER PLUG OPTIONS 

Option Al— Univensal Euro 220 V, .50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, .50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

OPTIONAL ACCESSORIES 
Recommended Plug-Ins, Probes, and 
Cameras — See 7000-Series Reference section 
on pages 200-202. 

Recommended Carts— K217 S510 
See Instrument/Cart Compatibility chart in the 
Cart section. 



OUTPUTS/INPUTS 
A and B -i- Sawtooth — Sawtooth starts 1 V or 
less from ground (into 1 Mfl). Output voltage 
is 50 mV/div (±15%) into 50 tl, 1 V/div (±10%) 
into 1 Mn. Output R is « 950 t). 
A and B + Gate — Positive-going rectangular 
waveform derived from Main or Delayed Gate. 
Output voltage 0.5 V (±10%) into 50 fl. 10 V 
( ± 10%) into 1 MO. Rise time is 5 ns or less into 
50 n. Output R is = 950 11. 
Camera Pttwer- Three-prong connector to the 
left of the CRT provides power, ground, and 
remote single-sweep reset access for 
C-50-Series cameras. 

Probe Power — ^Two connectors provide correct 
operating voltages for two active probes. 
External Single-Sweep Reset — Ground 
closure, rear-panel BNC, provides input to reset 
sweeps. 

Single-Sweep Ready Output — + 5 V, rear- 
panel BNC output, for single-sweep ready 
indication. 
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5000-SERIES ANALOG 
OSCILLOSCOPES 



CONTENTS 

5110/R5110 215 

5440/R5440 216 

Oscilloscope Plug-Ins 277 

BENEFITS 

• Wide Choice of Plug-ins 

• Low cost 

FEATURES 

• 2-MHz, or 50-MHz Bandwidth 

• lO-^V/Div Sensitivity 

• One- to Eight-Channel Capability 

• Large 6.5-Inch CRT (8x10 Div) 

• CRT Readout (5400 Series) 

• Delayed-Sweep Time Bases 

• Y-T or X-Y Operation 

• Bench-to-Rack Convertibility 



The 5000-Series plug-in oscilloscope fam- 
ily is designed to provide maximum ver- 
satility and performance at the lowest 
possible price. 

.5100 Series mainframes provide real-time 
bandwidth to 2 MHz, sensitivity to 10 
microvolts per division, dual-sweep 
operation, and more. 

The 5440 single-beam, nonstorage main- 
frame features CRT readout of plug- 
in scale factors, three plug-in compart- 
ments, and benchmount-to-rackmount 
convertibility. 



With its 50 MHz bandwidth the 5400 
Series offers a satisfying wide range of 
measurement needs. Readout of plug-in 
scale factors on the CRT (except with 
plug-ins having a suffice N: 5A22N, 
5B10N, etc), previously available only on 
more sophisticated oscilloscopes, allows 
you to make measurements more quick- 
ly and conveniently. The CRT readout can 
also be externally accessed (Option 03). 



5000-SERIES ANALOG OSCILLOSCOPE SELECTION GUIDE 



PRODUCT 


BANDWIDTH 


MINIMUM 
DEFLECTION FACTOR 


NUMBER 
OF CHANNELS 


MAXIMUM 
SWEEP RATE 


PRICE 


5440/R5440 


50 MHz 


5 mV/div at BW 
10 /iV/div; 0.5 mA/div 


up to 8 


5 ns/div 


$4,220/$4.300 


5110/R5110 


2 MHz 


1 mV/dIv at BW 
10 >*V/div; 0.5 mA/dIv 


up to 8 


100 ns/div 


$2,305/$2,405 
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REFERENCE 



5000 
SERIES 



Each 5000-Series mainframe houses up to 
three plug-in units. For conventional Y-T 
operation, the left and middle plug-ins 
are amplifier units and the right plug-in 
is a time-base unit. An amplifier unit may 
be used in the right plug-in compartment 
to provide X-Y operation to the full sen- 
sitivity of the amplifier unit used. A dual- 
trace amplifier unit in the right compart- 
ment can provide fully independent, dual 
X-Y displays. 

The 5110 single-beam nonstorage main- 
frame features 2-MHz vertical systems 
with large BVi-inch CRTis. 



The 5440 single-beam, nonstorage 
features CRT readout of plug-in scale fac- 
tors, three plug-in compartments, and 
benchmount-to-rackmount convertibility. 

The 5400 Series offers 50-MHz bandwidth 
and satisfies a wide range of measure- 
ment needs. Readout of plug-in scale fac- 
tors on the CRT (except with plug-ins hav- 
ing a suffix N: 5A22N, 5B10N, etc.), 
allows you to make measurements more 
quickly and conveniently. The CRT 
readout can also be externally accessed 
(Option 03). 



A wide choice of plug-ins is available. 
Compatibilities of 5000-Series main- 
frames and plug-ins are shown in the 
chart below. 



5000-SERIES MAINFRAME/PLUG-IN COMPATIBILITY 



F=Full compatibility L= 


Limited compatibility 


0=No compatibility 




Plug-Ins 


5110 
2 MHz 
Nonstorage 


5440 
50 MHz 
Nonstorage 
W/Readout 


Price 


5A14N Four Channel, 1 MHz, 1 mV/div 


F 


L 


$1,855 


5A15N Single Channel, 2 MHz, 1 mV/div 


F 


L 


$445 


5A18N Dual Channel, 2 MHz, 1 mV/div 


F 


L 


$930 


5A19N Single-Channel Differential, 2 MHz, 1 mV/div 


F 


L 


$545 


5A21N Single-Channel Differential, 1 MHz, 50 >»V/div, 0.5 mA/div 


F 


L 


$725 


5A22N Single-Channel Differential, 1 MHz, 10 (iV/div 


F 


L 


$1,365 


5A26 Dual-Channel Differential, 1 MHz, 50 jiV/div 


F 


F 


SI, 530 


5A48 Dual Channel, 50 MHz, 1 mV/div 





F 


$1,385 


5B10N Single-Channel Time Base/Amplifier, 1 ;iS to 5 s 


F 


L 


$705 


5B12N Dual-Channel Time Base, A-1 /iS to 5 s, B-2 fis to 05 s 


F 


L 


$1,490 


5B40 Single-Channel Time Base, 0.1 jts to 5 s 





F 


$985 


5B42 Delaying Time Base, A-0.1 ms to 5 s, B-01 ijs to 0.5 s 





F 


$1,740 



Plug-ins with an "N" suffix do not implement the readmit feature of the 5440 and 5441. 
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REFERENCE 



5000 
SERIES 



APPLICATION NOTES FOR 5000 SERIES 



TItiA 


DGScription 


Order 


Biophysical Data Retrieval. The Digitizing Approach 


5223/5B25N/5A18N Roll mode, chart recorder output. 


52-W-4462-1 


Interpreting Mechanical Measurements 
With the Plug-In Oscilloscope 


5111/5A22N/5A18N Transducer measurements and storage. 


52-A-3533-1 


Simultaneous Display of Two Independent 
X-Y Signal Pairs 


5111/5A15/5A15N/5A18N. Dual X-Y techniques, 
engine analysis. 


52-AX-4114 


Simultaneous X-Y, Y-T Displays 


5111/5A15/5A15N/5B12N. X-Y, YT techniques. 
Biomedical application. 


52-AX-4113 


Custom Plug-In Ideas for 5000 Series Scopes 


Recommended starter note for customers considering custom 
plug-in project. 


52-AX-3758 


A High Resolution 60 Hz Notch Filter 


Construction project using a commercial module in our 
plug-in kit. Preconditions signals by removing 60 Hz hum. 


52-AX-4031 


A True RMS Converter 


Construction project using thermal true RMS converter module 
in our blank plug-in kit. Measures true RMS up to 200 V RMS. 


52-AX-4112 




OPTIONAL ACCESSORIES 
CART 

K213 Lab Instrument Cart— For 
cabinet models. Plug-in storage 
available as Option 12. See 
Cart section for more information. <625 
CAMERAS 

C-7, C-5C or C-4 Option 02— For all 5100 
Series. Suitable for repetitive or stored traces. 
C-59A (G or P)— General Purpose. For 5100 
Series storage scopes and 5400 Series. 

For full details, see Instrumentation Documen- 
tation Devices section. 

Blank Plug-In Kit- 
Order 040-0818-03 $140 
Blank Panel— Order 016-0452-00 J27 
Viewing Hoods — 

Order 016-0154-00 »43 

(Folding) Order 016-0260-00 $27 
Protective Cover — 

Order 016-0544-00 $19.25 
For full details, see Other Accessories section. 



5000-Senes rackmounl oscilloscopes and cabinet lo rackmount kits include complete slideout 
tracks and mounting hardware for interface with standard 19-inch racks. 



5000 SERIES 
PLUG-IN/PROBE COMPATIBILITY 



Plug-In 


Probe 


Attenuation 


Features 


5A14N 


P6101A 


IX 


Full bandwidth 


5A15N 


P6102A 


10X 


Full bandwidth 


5A18N 


P6062B 


1X-10X 


Switchable attenuation. 








ground-reference button 


5A21N 


P6101A 


IX 


Full bandwidth 


5A22N 


P6102A 


10X 


Full bandwidth 


5A26 


P6062B 


1X-10X 


Switchable attenuation, ground-reference 








button 




P6055 


10X 


Variable attenuation for high CMRR in dif- 








ferential operation 


5A48 


P6101A 


IX 


Reduced bandwidth 




P6105A 


10X 


Full bandwidth 




P6062B 


1X-10X 


Switchable attenuation, ground-reference 



button, reduced bandwidth at IX 



See Probe Section for complete descriptions. 
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2-MHz GENERAL PURPOSE 5000 
OSCILLOSCOPES SERIES 




5110/R5110 

Oscilloscopes 



TYPICAL APPLICATIONS 

• Biomedical Research 

• Electromechanical Design/Test 

BENEFITS 

• Wide Choice of Plug-Ins 

FEATURES 

• Lowest Cost Single-Beam Analog 
Scope with Plug-In Configurability 

• DC to 2 MHz 

• 8 Channels at 1 mV/Div, 4 Channels 
at 50 mV/DIv, 2 Channels at 10 
/iV/Div, With Appropriate Amplifiers 

• Rear-Panel Signal Outputs 
(Optional) 

The 5110 is a single-beam nonstorage 
oscilloscope featuring a large 6 'A -inch 
diagonal (1.27 cm/div) CRT. Choose from 
single-channel or dual-channel basic 
amplifiers and time-base plug-ins to suit 
the special needs of education and 
industry. 



CHARACTERISTICS 

Characteristics are the same for the 5nO/R5110 
unless otherwise indicated. 

VERTICAL SYSTEM 
Channels— Left and center plug-in compart- 
ments. Compatible with all 50(X)-Series plug- 
ins. See 5000-Series Reference section. 
Deflection Factor and Bandwidth — 
Determined by plug-in. See 5000-Series 
Reference section. 

Chopped Mode— (5110/R5110) The mainframe 
vertical amplifier will chop between left and 
center plug-in compartments, and/or between 
two or more amplifier channels. The total time 



segment per channel is « 5 f<s, consisting of 
= 4 ><s displayed, = 1 ns blanked. Chop or alter- 
nate mode is selected at the time-base unit. 
Alternate Mode— Each amplifier plug-in is 
swept twice before switching to the next. 
Single-trace amplifiers are swept twice. Each 
channel of a dual-trace amplifier is swept once 
before .switching to the second amplifier 

HORIZONTAL SYSTEM 

Channel— Right plug-in compartment. Com- 
patible with all 5100-Series plug-ins. See 
.5(H)0-Series Reference .section. 
Fastest Calibrated Sweep Rate — 0.1 /js/div 
(XIO mag) with 5B10N or 5B12N. 
X-Y Mode — Phase shift is within 1 ° from dc 
to 100 kHz. 

CRT AND DISPLAY FEATURES 

CRT— Internal 8 x 10 div (1.27 cm/div) parallax- 
free, nonilluminated graticule. Illuminated 
graticule available at extra cost. 
Accelerating Potential— 3.5 kV. 
Standard Phosphor— GH (P31). 
Optional Phosphors (Specify)— GM (P7) or 
BE (Pll). 

Beam Finder — Aids in locating an off-screen 
signal. 

CALIBRATOR 
Voltage Output — Square wave, positive going 
from ground. 

Voltage Range— 400 mV within 1%. 
Current Output — 4 mA with current loop. 
Frequency is two times the line frequency. 

OUTPUTS/INPUTS 

External Intensity Input — + 5V turns beam 
on from off condition. -5 V turns beam off 
from on condition. Frequency range is dc to 1 
MHz. Input R and C is = 10 kn paralleled by « 40 
pF. Maximum input is ± .50 V (dc -f peak ac). 

POWER REQUIREMENTS 

Line-Voltage Ranges— 100, 110, 120, 200, 220, 
and 240 V ac ± 10% (except that maximum in- 
put should not exceed 250 V ac). Internally 
selected with quick-change jumpers. 
Line Frequency — 48 to 440 Hz. 
Maximum Power Consumption — 110 W. 

ENVIRONMENTAL 

Ambient Temperature — Operating, to 
-^50°C; nonoperating, -40 to +70°C. 

PHYSICAL CHARACTERISTICS 





Cabinet 


Rackmount 


Dimensions 


mm 


in. 


mm 


in. 


Width 


213 


84 


483 


19.0 


Height 


302 


11.9 


135 


5.3 


Depth 


518 


20.4 


483 


19.0 


Weight =^ 


kg 


lb 


kg 


lb 


Net 


10.4 


230 


10.9 


24 


Shipping 


14.5 


32.0 


19.5 


43.0 



OPTION 07 

Rear-Panel Signal Outputs 



CHARACTERISTICS 

Left and Center Compartments — Two BNC 

connectors provide access to the CRT-related 
signals from the left and center plug-in 
ampUfieis. Sensitivity: 0.5 V/CRT division. Out- 
put impedance: 1 kCI. 

Right Compartment — Sweep: One BNC con- 
nector provides access to the CRT-related 
sweep waveform. Sensitivity is 0.5 V/CRT divi- 
sion; positive going sawtooth, a 5 V. Output 
Impedance is 1 kO. Gate: One BNC connector 
provides access to TTL-compatible gate. 
Positive going, coincident with displayed 
sweep. 

X-Y Mode— CRT-related X-Y signals are 
available at the appropriate rear-panel connec- 
tors when amplifier plug-ins are used in either 
the left or center compartment and the right 
compartment to display X-Y information. Sen- 
sitivity (X-Y): 0.5 V/CRT division. 



ORDERING INFORMATION 

(PLUG-INS NOT INCLUDED) 

Ordering information is common to all units 
unless otherwi.se noted. 
5110 Oscilloscope S2,305 
Includes: Instruction manual (070-2134-01). 
R5110 Oscilloscope $2,405 
Includes: Same as 5110. 

OPTIONS 
Option 02— (5110) Protective Panel 
Co%'er. The cover protects the 
front panel and knobs during 
transportation and storage. + $40 

Option 07— Add Rear-Panel 
.Signals Out. +S130 
Option 76— GM (P7) Phosphor. + 850 

Option 78— BE (Pll) Phosphor. + $50 

CONVERSION KITS 
Cabinet-to-Rackmount Conversion 
Kit— Order 040-0583-03 .$250 
Rackmount-to-Cabinet Conversion 
Kit— Order 040-0584-04 $225 
Protective Panel Cover Kit — 
Order 040-0620-00 $45 
Rear Panel Signal Outputs — 
Order 040-0915-02 .S400 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

OPTIONAL ACCESSORIES 

Recommended Plug-lns and Probes — See 
Signal Acquisition section. 
Recommended Cart— K213 
Option 12. .Sec Cart .section. $765 
RECOMMENDED CAMERAS 
(See Instrumentation Documentation 
Devices section.) 
C-5C— Low cost. $495 
C-59AP— General purpose for 5100 
Series. $1,475 
C-7— AutoFilm E^ect. $610 
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Td 50-MHz GENERAL-PURPOSE 
I Lir\ OSCILLOSCOPES 



5000 
SERIES 



5440/R5440 

General Purpose Oscilloscopes 



TYPICAL APPLICATIONS 

• Electrical Engineering 

• Component Testing 

• Ultrasonics 

FEATURES 

• DC to 50 MHz 

• CRT Readout 

• Three Plug-In Flexibility 

• Wide Choice of Plug-Ins 

• Bench-to-Rack Convertibility 

• Low Cost 



The 5440 combines versatility and low 
cost in a 50-MHz general-purpose, plug- 
in oscilloscope. 

Plug-in scale factors are displayed on the 
CRT, so measurement time and operator 
errors are reduced. The CRT readout can 
also be accessed externally to allow the 
display of dates, times, test numbers, etc., 
along with displayed waveforms. (Order 
Option 03, User Addressable CRT 
Readout.) 

The wide variety of plug-ins allows an 
oscilloscope/plug-in configuration to meet 
your current and future needs. All the 
plug-ins in the 5000 Series are compatible 
with the 5440." 

Plug-ins with a suffix N (5B12N, etc) do not 
provide CRT readout. The 5B10N and 5B12N 
Time Bases do not permit viewing the 
leading edge of a triggered waveform when 
used in the 5400 Series. 

CHARACTERISTICS 

VERTICAL SYSTEM 

Channels — Left and center plug-in compart- 
ments. Compatible with all 5000-Series plug- 
ins. CRT readout is not available with plug-ins 
having a suffix N (5A18N, etc.). 
Bandwidth — Up to 50 MHz, determined by 
plug-in unit. See 5000-Series Reference section. 
Deflection Factor — Determined by plug-in 
unit. See 5000-Series Reference section. 
Chopped Mode — The oscilloscope will chop 
between channels at = 25 kHz to 100 kHz, 
depending on plug-ins and operating modes. 
Alternate Mode — Each plug-in is swept twice 
before switching to the next. A single-channel 
amplifier is swept twice and each channel of 
a dual-channel amplifier is swept once before 
switching to the second amplifier 

HORIZONTAL SYSTEM 

Channel — Right plug-in compartment. Com- 
patible with all 5000-Series plug-ins. CRT 
readout is not available for plug-ins with a Suf- 
fix N (5B10N, etc.). 

Internal Trigger Mode — Left vertical, right 
vertical. 



Fastest Calibrated Sweep Rate — 10 ns/div, 
determined by plug-in. 
X-Y Mode— Phase shift is within 2 ° from dc 
to 20 kHz. 

CRT AND DISPLAY FEATURES 
CRT— Internal parallax-free 8x10 div (1.22 
cm/div) illuminated graticule. Accelerating 
potential is 15 kV with GH (P31) phosphor 
standard. 

Autofocus — Reduces the need for manual 
focusing with changes in intensity after focus 
control has been set. 

External Intensity Input — -f-5 V turns beam 
on from off condition. -5 V turns beam off 
from on condition. Frequency range is dc to 
2 MHz. Input R and C is « 10 kfl paralleled by 
"40 pF. Maximum input is ±50 V (dc -^ 
peak ac). 

Beam Finder — Brings offscreen trace into 
graticule area. 

Minimum Photographic Writing Speed — 

Using Polaroid film 20,000 ASA without film 
fogging. Writing speed can be increased with 
the Tfektronix Writing Speed Enhancer. (See Ac- 
cessories section for more information.) 
Optional Phosphors (Specify)— GM (P7) or 
BE (Pll). 

CALIBRATOR 
Voltage— 400 mV within 1%. 
Current Output— 4 mA within 1%. Frequen- 
cy is two times the power-line frequency. 

POWER REQUIREMENTS 

Line-Voltage Ranges— 100, 110, 120, 200, 220, 
and 240 V ac ± 10% (except that maximum in- 
put should not exceed 250 V ac), internally 
selected with quick-change jumpers. 
Line Frequency — 48 to 440 Hz. 
Maximum Power Consumption — 100 W at 
120 V ac, 60 Hz. 

ENVIRONMENTAL 
Ambient Temperature — Operating: to 
-f50°C. Nonoperating: -40 to +70°C. 
Altitude— Operating: 5000 m (15,000 ft). Non- 
operating: 15 000 m (50,000 ft). 



ORDERING INFORMATION 

(PLUG-INS NOT INCLUDED) 
5440 General-Purpose 

Oscilloscope S4,220 
Includes: Instruction manual 
(070-2139-01). 

R5440 Rackmount Oscilloscope 14,300 
Includes: Same as 5440. 

OPTIONS 

Option 01— Without CRT Readout. NC 
Option 03— User-Addressable CRT 
Readout. Up to 20 user-selected 
characters may be displayed in the 
CRT readout for additional test infor- 
mation such as time, date, device 
tested, test number, etc. Especially 
useful for documenting photographs. 
Programming of characters is done 
by external resistors and switches. -i- $150 
Option 04— (5440 only) Protective 
Panel Cover + $40 

Option 76— GM (P7) Phosphor. + $50 

Option 78— BE (Pll) Phosphor + $50 

CONVERSION KITS 
CRT Readout— Order 040-0691-02 $580 
Cabinet-to-Rackmount — Order 
040-0583-03 $250 
Rackmount- to-Cabinet — Order 
040-0584-04 $225 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 

OPTIONAL ACCESSORIES 

Recommended Plug-Ins- See Oscilloscope 
Plug-Ins section, page 277. 
Recommended Probes — See Signal Acquisi- 
tion section. 

Recommended Cameras — See 5000-Series 
Reference section (pages 213-214) and In- 
strumentation Documentation Devices section. 
Recommended Cart— K213 Option 12. See 
5000-Series Reference section (pages 213-214) 
and Cart section. 





Writing Speed cm//is 




Camera 


Lens 


GH (P31) Phosphor 


BE (Pll) Phosphor 






20,000 
ASA 


3000 
ASA 


20.000 
ASA 


3000 
ASA 






180 


90 


245 


125 


C-59P 


f/2.8 
0.67 mag 


330 


160 


450 


230 


C-50P'' 


f/2.8 
0.7 mag 



" Slight cropping of the graticule comers. Requires optional battery pack (016-0270-02) for 
operation with the 5440. 
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DIGITAL STORAGE OSCILLOSCOPES 



CONTENTS 

Portable 218 

Laboratory 240 

Oscilloscope Plug-ins 277 

Test and Measurement Software . 458 
Oscilloscope Accessories 

Rackmount Kits 314 

Travel Kits 314 

Power Supplies 315 

Camera/Video Copier/Plotter . . 501 

Probes 518 

Carts 549 

Other Accessories 553 

Customer Information 

Service/Support 559 

Training 564 

Tek is always improving digitizing 
oscilloscope performance. Call your local 
sales representative for the latest 
offerings. 



DIGITAL OSCILLOSCOPE AND WAVEFORM DIGITIZER SELECTION GUIDE 



Type 


Analog 
CNglttzing 
BW 


Maximum 
Digitizing 
Rate 


Vntical 
Resolution 


Data Words 
per Ww^tofm 


Maximum 

Stored 
Wwetonno 


Useful-' 
Stotage 
BW (SS) 


EqulV* 
Stoiage 
BW(t«p) 


11201 


400MHz 


20 MSfe 


10 bits*3 


Up to 1Q240 


lOOK pis 


2MHz 


400 MHz 


11401 
11402 


500 MHz 
1 GHz 


20 Mas 
20 MS/s 


10 bits*3 
10 blts'^ 


Up to 1Q240 

1 In *r\ m o>irt 
up to MJ.doU 


100K pts 
100K pts 


2 MHz 

d MMZ 


1 GHz 
1 GHz 


11801 


20 GHz-< 


200 KSfe 


8 bits 


Up to 5.120 


500K pis 


N/A 


20 GHz 


11802 


20 GHz-'-s 


200 KSs 


8 bits 


Up to 5.120 


500K pis 


N/A 


20 GHz-5 


336A 


50 MHz 


1 Mas 


8 bits 


1024 each 
channel 


2 

(ID wnn 
option) 


100 kHz 


50 MHz 


2220 
2221 


60 MHz 
60 MHz 


20 Mas 
20 MS/s 


8 bits 
8 bits 


2048 

dual channel 

4096 
single channel 


2 
2 


2 MHz 
2 MHz 


60 MHz 
60 MHz 


2230 


100 MHz 


20 MS/s 


8 bits 


2048 
dual channel 

4096 
single channel 


8 

( + 52 with 
option) 


2 MHz 


100 MHz 


7854 


400 MHz*6 


500-kHz 
Ext Clock 


10 bits 


Up to 1024 


Up to 40 


50 kHz 


400 MHz 


7D20 


70 MHz 


40 MHz 


8 bits 


Up to 1024 


6 


10 MHz 


70 MHz 


2430A 


150 MHz 


100 Mas 


8 bits 


1024 


6 


40 MHz 


150 MHz 


2432A 


300 MHz 


250 MS/s 


8 bits 


1024 


6 


40 MHz 


300 MHz 


2440 


300 MHz 


500 MS/s 


8 bits 


1024 


6 


200MHz 


300MHz 


DCS01/ 
7104 


1 GHz 


250 GHz 
9-bits sing. 


12-bits rep. 


512 


26 


1 GHz 


1 GHz 



"' Ustful Storage Bandwidth is a measure of the highest frequency sine waiv that can be stored in a single 
sweep and displayed in a i^isually useful mantier This is dependent on both the maximum digitizing 
rale as utell as the display reconstruction technique used. 

" Equivalent Storage Bandwidth indicates the highest frequency repetitive signal that can be stored and 
displayed with less than 3 dB toss qf signal amplitude using equivalent-time digitizing techniques. 

" 14 bits with averaging. 

'* With SD24 or SDS6 sampling head. The analog bandwidlh is a function only of the sampling head. 

5 GHz if delay lines are used. 
" /4 GHz with sampling. 
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PORTABLE DIGITAL STORAGE 
OSCILLOSCOPES 



CONTENTS 

Selection Guide 218 

Application Notes 219 

2440 300 MHz, 500 IMS/s 

Digital Storage 220 

2440M 300 MHz, 500 MS/s 

MATE/CIIL 220 

2432A 300 MHz, 250 MS/s 

Digital Storage 220 

2432M 300 MHz, 250 MS/s 

MATE/CIIL 220 

2430A 150 MHz Digital Storage . . 220 
2430M 150 MHz Digital Storage 

with MATE/CIIL 220 

2230 100 MHz Digital Storage ... 227 

2221 60 MHz Digital Storage 227 

2220 60 MHz Digital Storage 227 

2210 50 MHz Digital Storage 232 

2201 20 MHz Digital Storage 234 

336A 50 MHz Digital Storage 236 

T201 5 MHz Digital Storage 

Oscilloscope 238 

T202 5 MHz Digital Storage 

Oscilloscope 238 

Recommended Accessories 315 

DCS01 Digitizing Camera 

System 453 



Now Tei<tronix gives you many choices 
in portable digital-storage oscilloscopes. 

They build on the high value, high per- 
formance standards that Tektronix is 
famous for They also set some standards 
of their own— in performance, price and 
ease of use. 



PORTABLE STORAGE OSCILLOSCOPE SELECTION GUIDE 



Product 


B«nd- 

wldtti 
(MHz) 


Sensi- 
tivity 
(mV/dIv) 


Dual 
Tlvce 


Delayed 
Sweep 


Fastest 
Sweep 

(ns/dIv) 


Feature* 


Size 
mm (In.) 
HxWxD 


Weight 
kg (lb) 


Power 
Requirements 


Prices 
Begin 
at 


2440 
2440M 


300 


2 






2 


Digital Storage. 500 MS/s with 8-bit vertical resolu- 
tion and simultaneous dual-channel acquisition 


190x330x479 
(7,5x13x188) 


11,1 
(24,4) 


Line (90-132/180-250 V ac, 
48-440 Hz) 


$11,500 
$21,000 


2432A 
2432M 


300 


2 






2 


Digital Storage 250 MS/s with 8-bil vertical resolu- 
tion and simultaneous dual-channel acquisition 


190x330x479 
(75x13x188) 


11 1 
(244) 


Line (9O.132/180-250 V ac, 
48-440 Hz) 


$19,000 


2430A/ 
2430M 


150 


2 






5 


Digital Storage, 100 MS/s with 8-bit vertical resolu- 
tion and simultaneous dual-channel acquisition 


190x330x479 
(75x13x18,8) 


11 1 
(24,4) 


Line (90-132/180-250 V ac. 
48-440 Hz) 


$7,950 
$17,450 


2230 


too 


2 






5 


Digital Storage 20 MS/s at 5|is/div and (aster 


137x237x440 
(5,4x9,3x17,3) 


8,3 
(18 0) 


Line (90-250 V ac. 48-440 Hz) 


$4,995 


2220 


60 


2 






5 


Digital Storage 20 MS/s at S^s/div and faster 


137x237x440 
(5 4x9 3x 17 3) 


83 
(18,0) 


Line (90-250 V ac. 48-440 Hz) 


$2,995 


2221 


3995 


2210 


50 


5 






50 


Digital Storage 20 MS/s. 4K record length 


137x380x438 
(54x150x172) 


7,6 
(168) 


Line (95-250 V ac. 48-440 Hz) 


$2,395 


336A 


50 


5 






100 


Digital Storage 1 MS/s Microprocessor control and 
menu driven 


112 x 237x482 
(44x9,3x14,6) 


51 

(11,3) 


Line (90-132/180-250 V ac, 
48-440 Hz) 




2201 


20 


5 






100 


Digital Storage 10 MS/s. 2K record length 


137x380x438 
(54x15,0x172) 


76 
(16,8) 


Line (95-250 V ac, 48-440 Hz) 


$1,495 



Contact yirur Utcat sales <iffice. 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll tme: 1-800-426-2200, Ext. 99. 
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PORTABLE 

REFERENCE OSCILLOSCOPES 



PORTABLE SCOPE PRODUCT LITERATURE AND APPLICATION NOTES '. 

Tfektronix product literature is readily available from your local Tbktronix Sales Office. 

Fbr data sheets and product brochures, just ask for literature on the specific instrument. Additional related publications also available are listed below. 



TIHa 


Description 


Ontor Title 


Description 


Order 


Using the 2430A to Develop 
Fault Detection Equipment for 
Power Transmission 


Application Note 


37W-6655 Portable Storage 


Selection Guide 


41W-5546 


Yniir Dirppt 1 inf* tn thfi WnrlH'<; 
Befit Instruments and Technicjil 


Finrt niit ahniit thfi Tektronix 

■ II lU UUl OiJ\J\Jl II lO ICVUV.'IIIA 

National Marketing Center and 
Tek's Service Offices 


60A-4873-1 


Making Accurate Timing 
Measurements in Digital Circuits 
Using the 2430A 


Application Note 


37W-6692 Expertise 


2225 Instructor's Aid 


Supplement to Primer 


46W-6466 


o-n., go^-, — 2225 Workbook 


Supplement to Primer 


46W-6465 


Using the 2430's Time and 
Events Delay for Accurate Data 
Acquisition 


Application Note 


37W.6807 2225 Poster 


Supplement to Primer 


46W-6430 


'yO^^A Primor 
ttlOM r MiTltfr 


r^/^fl/-a^1tc 

V^UI lUCfJlb 




Using the 2430 for Rapid Data 
Acquisition and Nonvolatile 
Storage 


Application Note 


37W-6801 221 5A Poster 


Supplement to Primer 


46TT-528 


ABCs of Probes 


Primer on signal acquisition 
probes, applications, specs 


60-W-6053 


Usinn 2430A X/Y Mode Tests 
For Easier Modem Design 


Application Note 


or w-ooyo 


ijo\j rrtmer 


Concepts 


41W-6051 


Quick and Easy Digitizing of 
Fast, Transient Events. Using 
the 2440 


Application Note 


vraveiorm Storage using the 
2230 


Concepts 


41W-6392 


Peak Detect Feature ol the 2230 


Concepts 


41W-6393 


Using the Portable 2432 to 
Verify T-Carner Signal Quality — 
Quickly and Accurately 


Application Note 


37W-6989 Capture of Transient Events 
with the 2230 


Concepts 


41W-6398 


Using the 2430 tor Rapid Data 
Acquisition and Nonvolatile 
Storage 


Application Note 


'37W-680r fi'stf ' ^^'^^'"^ Using tfie 


Concepts 


41W-6570 


Scan & Roll Modes for 


Concepts 


41W-6570 


Increasing Throughput in Pro- 
duction Testing, Using the 
2430A's Waveform Parameter 
Extraction 


Application Note 


37W 6379 1 Capturing Slow Events 


Single Fiber Muscle Research 
Using the 2230 


Application Note 


41W-6395 


2230 Data Acquisition lor 


Application Note 


41W-6024 


Using the 2430 for Limit Testing 
Automation 


Application Note 


37W-6379 Process Control 


Muscle Fatigue Research 


Application Note 


41W6396 


Combining the Tektronix 2430 
and IBM PC for Flexible 
Automated Board Testing 


Application Note 


37W-6653 Using the 2230 


with the 2230 


Annlif Jitiftn Noto 
^^jijiiL/aiiui 1 ixuic 


41W-fi.'^Q7 


Using the 2430 tor High 
Throughput Production Testing 


Application Note 


3/w-Dbyi Using the 2230 to Design 
Zero Defects into the Manu- 


Application Note 


41W-6504 


Using 2400 Series Digital 
Oscilloscqpes to Cut Cost Per 
Test and Time Per Test 


Application Note Handbook 


Q7\A/ CQTC f^rtiirinn PrflpPQi^ 


G.E Medical Diagnostic 
Instrument Service 


Application Note 


41W-6571 


Using the 2430A lor TV 
Waveform Measurements 


Engineering Brief 


37W-6772 DSOs Take a New t_ook 


Article Report 


41W-6484 


rjovA/ nsn TAf-hnir|i IOC Inr 


Article Reprint 


41W-6480 


2400 Series DSO Concepts 


Engineering Briefs 


37W-6136-1 Capturing Elusive Glitches 


Using 2400 Series Digital 
Oscifloscopes to Automatic 
Complex Timing l^^easurements 


Engineering Brief 


37W-6525 Use a DSO to get More and 

Rpftor Plata 


Article Reprint 


37W-6251 


GPIB Utility Software for 4041 


Software Data Sheet 


41W-6486 


Portable Oscilloscope 
Selection Guide 


A helpful aid for choosing the 
right portable scope for your 
needs. 


38W-5 158-2 Qpie Waveform Analysis Soft- 
ware for 4041 


Software Data Sheet 


41W-6496 


2000 Series Warranty Brochure 


Describes Tek's 3-year warranty 
on 2000 Series scopes and 
5-year Warranty-Plus Service 


QiiA/ cocp — GPIB Utility Software for the 
81W-5258 iB^, pQ 


Software Data Sheet 


41W-6485 


RS-232C Utility Software for 


Software Data Sheet 


41W-6503 


Quick and Easy Phase 
Measurement 


Application Note 


38W-5223-1 1?^,^^ „ 


Think-Jet Pnnter 


System Applications 


41W-6497 


Chip CRT and Assembly 


Article Reprint 


.3flW-.531? EPSON Printer 


System Applications 


41W-6499 


336 Brochure 


Describes 336 


53W-5426-1 HP-GL Plotter 


System Applications 


41W-6501 


VITS Analysis lor TV Servicing 


Application Note 


41AX-4047-1 '•■'< ^'lo'le^ 


System Applications 


41W-6489 


46W-5207 2220/2221/2230 


Brochure 


41A-6656 


Integrating a Scope 


Article Reprint 


4bW-533/ ???n/???i/?9.-^n 


Data Sheet 


41W-6657 



PORTABLE SCOPE/ACCESSORIES COMPATIBILITY GUIDE 





PROBES*' 


CAMERAS 


CARTS 


MISCELUVNEOUS ACCESSORIES 




Pamiv* 


Actlva 


Currant 


Single Shot or 
l-ow Rep Rate 


Stored/Stable 
or Repetitive 


Lmt Coet 






2440 

2440M 

2432A 

2430A 

2430M 

2432M 


P6101A. P6009 
P601S, 

M133, P6136 

(2430A) 
P6137 


P6201 

P6202A 

P6230 


P6021/P6022 
A6302/AM 503 
A6303/AM 503 


C-3tB Opt 01 
016-0269-03 
adapter'' 


C-SQB OpI 01 

016-0269-03 

adapter'! 


C-5C Opt 02 016-0359-01 

adapter*' 

C-4 122-0894-01 


K212 


Folding Polarized Viewing Hood 016-0180-00; Collapsible 
Viewing Hood (Binocular) 016-0566-00; 1105 Power 
Supply, 1106 Battery Pack, 1107 Dc Inverter Power Sup- 
ply, Protective Cover 016-0720-00 


2220 
2221 
2230 
2210 
2201 


P6101A P6009 
P6130 P6015 
P6062B P6230 
P6t22 

P6121 (2230) 
P«109 

pei03 


P6201 
P6202A 


P6021 P6022 
A6302;AM 503 
A6303/AM 503 


C-31B Opt 01 
016-0269-03 
adapter 


C-31B Opt 01 
016-0269-03 
adapter 


C-5C Opt 04 016-0359-01 
adapter"''' (with Hash) 
C-4 Option 02 
C-7 Opt 02''. Opt 03 
C-5C Opt 02 


K212 


Clear CRT Light Filter 337-2775-01, CRT TV Graticule 
Custom Mod, Accessories Pouch 016 0677-02. From 
Cover 200-2520-00; Rt^ Kit 016-0466-00 lor 2235, 
016-0819 00 lor 2225, 016-0833-00 lor 2235 Opt 01, 
016-0015 00 lor 2236, RM Kit F2240R lor 2245:'2246; 
P6602 Temperature Piobe 


33SA 


P6101A 
P6149A 
P614eA (33SA) 




P6021, P6022 
f^6302I^M 503 
A6303;AM 503 


C 31B Opi 01 

016032701 

adapter*? 


C 30B Opi 01 

016-0327-01 

adapter'' 




NA 


Viewing Hood 016-0297-00, Mesh Filter 378-0063-00, 
1105 Battery Power Supply; Ram Covet (314, 335) 
016-0612-00 



*' Mounting adapter comes with camerojijption listed, others are optional. '* Highlighted probes are preferred /or typical general purpose use andA^r are 

Mounting adapter must be ordered in addition to the canieroAiption listed. shipped as included accessory to the instrument. 

2235 (}pl 01 Order C-5C Opt 02 or C7 Opt 03. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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2400 SERIES PORTABLE DIGITAL STORAGE OSCILLOSCOPES 




2U0 



NEW 



12440 
I2432A 
2430A 



NEW 



GPIB 

IEEE-48a 



The 2400 Series of digital scopes com- 
plies with IEEE Standard 488.1-1987. 
RS-232C, and Tektronix Standard 



Codes and Formats. 



TYPICAL APPLICATIONS 

• Analog and Digital Design 

• Applied Research 

• IManufacturing Test 

• Telecommunications 

BENEFITS 

• Better Repeatability from Built-in 
Automation 

• Faster Results from Automated 
■Measurements 

• Less Drudgery from Push-Button 
Selections 

• Better Accuracy from Reduced 
Operator Error 

FEATURES 

• 500 MS/s Digitizing (250 MS/s for 
the 2432A and 100 MS/s for the 
2430A) 

• 300 MHz Bandwidth (150 MHz for 
the 2430A) 

• 2 ns Glitch Capture 



• Autoprobe Function with P6137 
Probe (2440 and 2432A) 

• 300 MHz X-Y Bandwidth (150 MHz 
for 2430A) at Probe Tip 

• Automatic Measurements 

• Extensive Triggering Capabilities 

• Printer/Plotter Output 

• On-Screen HELP Text Describing 
Every Front-Panel Control 

Versatile Scopes 

Tfeictronix adds timesaving innovations to 
high standards of technical performance, 
the results are powerful and versatile 
scopes that speed measurements, simplify 
setups and automate test procedures- 
all from the front panel. Their portable, 
compact design easily serves benchtop as 
well as rack needs. 

Fully Programmable, Proven Scopes 

With the 2440's 500 MS/s digitizing rate- 
on two channels simultaneously— you can 
digitize, view and store wide bandwidth, 
complex signals. You have 8-bit vertical 
resolution, IK record length per channel 



and a 0.0015% crystal-controlled time 
base for accurate voltage and time 
measurements. 

No other portables let you: 

• Capture glitches as narrow as 2 ns. 

• Automatically catch intermittent 
failures in babysitting applications, 
using the patented auto pass/fail 
te.sting feature. 

• See waveform changes virtually as they 
happen thanks to Tektronix' fast up- 
date rate. 

Unmatched Ease of Use 

The 2440, 2432A, and 2430A operate like 
analog scopes and save time with new 
automated capabilities. You will immedi- 
ately recognize the familiar grouping of 
front panel controls. You will appreciate 
the simple, single-level menus for stan- 
dard functions. 

2400 Series with MATE/CIIL Capabilities 

The 2440M, 2432M, and 2430M Digital 
Oscilloscopes offer Control Intermediate 
Interface Language (CIIL) capability that 
is essential for operation in Modular 
Automatic Tfest Equipment (MATE) used 
in testing military avionics and weapons 
systems. 
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Tektronix 2400 Series Digital Uscilluscopes 
easily capture single-event pulses— as in 
nondestructive, ultrasound testing— and store 
them in scope memory. Here the scope 
measures the time from a reflected pulse using 
the automatic delay measurement feature. 

Contact your local Sales representative 
for more detailed information. 



2400 SERIES DIGITAL OSCILLOSCOPES 





Sampling 
Rate 


Bandwidth 


Glitch 
Capture 


Automation 
Time Savers 


Auto 
Probe 


Warranty 


2440*' 


500 MS/s 


300 MHz 


2 ns 


Yes 


Yes 


3 years'2 


2432A-' 


250 MS/s 


300 MHz 


2 ns 


Yes 


Yes 


3 years 


2430A*' 


100 MS/s 


150 MHz 


2 ns 


Yes 


No 


3 years 



2U0M, 2432M and 2430M also. 
*^ Five years optional. 
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Bandwidth*^ Versus Temperature — 



-15 to +30»C 30 to SS'C 


2440 

2432A 


<10 Hz to 300 MHz for ac coupling pe^^j,g ^pp^^ gw limit 2.5 MHz 
DC to 300 MHz tor do coupling each °C, above 30°C-2 


2430A 


<10 Hz to 150 MHz for ac; dc to 150 MHz for dc input coupling 



*' Measured at -3 dB in Normal, Average, or Envelope with Repet mode on. 
Measured with standard accessory probe or internal 50 tl termination. 



CHARACTERISTICS 

AUTOMATION FEATURES 
Auto Sequencing 

Saves and recalls typically 50 to 200 front- 
panel setups, user prompts, test procedures and 
associated control and I/O actions in up to 40 
named test sequences. 

Auto Setup 

Automatically configures coi\trols to display 
the selected channel in the selected mode. In 
View and Measurement mode, auto setup is 
user-selectable on: Period, Pulse, or Edge. 

Pressing the button on the autoprobe selects 
the auto setup function on the 2440 and 
2432A. 

In the View mode, the auto setup capability 
displays one channel with ground at screen 
center. Displays two channels with ground ±2 
divisions. Horizontally scales for three to six 
cycles. ■ 

Auto Pass/Fall Testing 

This unique Save on Delta feature compares 
incoming waveforms to a user-definable wave- 
form envelope and saves the waveforms that 
are outside reference limits. For easy examina- 
tion, saved events (events that caused a Save 
on Delta trigger) are horizontally positioned at 
center screen. 

Auto Measure 

Provides two operating modes: • ■ 

• Simultaneously measures up to four 
parameters on one or more displayed wave- 
forms. Parameter readouts are updated at 3 
Hz intervals. 

• Displays a Snapshot of 20 waveform 
parameters on a single waveform target. 

Waveform parameters measured — Fre- 
quency, period, width, rise time, fall time, 
propagation delay, duty cycle overshoot, RMS. 
area, minimum, maximum, mid, peak-to-peak, 
mean, base, top, proximal, mesial, and distal 
Thresholds — Settable in percentage or 
voltage. 

Determining 0% and 100% levels— Three 
methods available. 

Threshold crossing locations indication — 

Visual. 

Windowing capability — Measurement win- 
dows defined by cursors. 
Indications — Extensive warning and error- 
condition indication capabilities. 

VERTICAL SYSTEM 

Channels — Two, with simultaneous 
acquisition. 

Bandwidth Limit— 20 MHz or 100 MHz (50 
MHz for 2432A and 2430A), selectable; reduces 
-3 dB point between 13-24 and 90-110 MHz. 
Vertical Accuracy — ±2% -t-l digitizing level 
(25 digitizing levels per CRT division). 



Deflection Rictor- 2 mV/div to 5 v/div in 1-2-5 
sequence, continuously variable between 
ranges. 

Vertical Position Range— ±10 div (-1-0.4 div, 

-0.7 div). 

Auto Scale Flactor — On-screen readout in- 
dicates probe tip deflection factors for IX, lOX, 
lOOX and lOOOX probes. 
Delay Matching— CHI to CH2 ±160 ps for 
2440, 2432A; ±250 ps for 2430A. Delay be- 
tween CHI to CH2 is nulled in progagation 
delay measurement readout (for 2432A and 
2440). 

Maximum Input Voltage — For 1 M(l input 
with DC, AC, and GND coupled selections: 
400 V (dc +peak ac), 800 V p-p ac at 10 kHz 
or less. 

For 50 a input: 5 V RMS; 0.5 W for any 1 s in- 
terval for instantaneous voltages from 5 to 
50 V. 

Input H and C — 

For 1 MB input, ±0.5516 paralleled by 15 pF 
±2pF 

For 50 a input, ±1%. 
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Perform high-speed testing of disk-drive test 
applications. Using a reference memory 
template waveform, compare live read pulses 
for full automatic testing. 



HORIZONTAL SYSTEM 

Display Modes — A, A Intensified, and B. 
A and B Delayed Sweep Range — 

For 2440 and 2432A: 2 ns/div to 5 s/div in 1-2-5 
sequence. 

Fbr 2430A: 5 ns/div to 5 s/div in 1-2-5 sequence. 

External Clock Repetition Rate — 

1 MHz min, 100 MHz max. 
Delay by Events — Delays the A or B sweep 
by a user-selected number of B trigger events 
after the normal A trigger occurs. (Maximum 

events: 65,536.) 

ACQUISITION SYSTEM 

Maximum Single-Event Useful Storage 
Bandwidth— 200 MHz (2440), 100 MHz 
(2432A), 40 MHz (2430A) using internal 
Modified (Sine X)/X Interpolator (Repet mode 
off). 

Maximum Sample Rate— 500 MS/s (2440); 
250 MS^ (2432A), and ITO MS* (2430A) on two 
channels simultaneously. 
Vertical Resolution — 8 bits (256 levels over 
10.24 vertical div). 

Record Length — 1024 points per channel. 
Dynamic Range (2440 and 2432A only)— 



Sweep 


Digitizing 


Speed 


Levels 


100 ns or slower 


to 255 




(-128 to ■I-127) 


50 fis to 500 ns 


4 to 251 




(-124 to -t-123 


200 ns 


7 to 248 




(-121 to -1-120 


100 ns*' 


15 to 240 




(-113 to ■H112) 


50 ns to 2 ns*2, 


15 to 240 


Repetitive mode off 


(-113 to -1-112) 


50 ns to 2 ns'2, 


7 to 248 


Repetitive mode on 


(-121 to -H120) 



" Applies to only. 
•« 100 ns 2432A. 
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Normal Acquisition Mode Sweep Speeds— 





Real Time 


Equivalent Time 


Interpolated Real 


Model 


Sampling 


Sampling 


Time Sampling 


2440 


5 s/div to 


50 ns/div to 


50 ns/div to 


2440M 


100 ns/div 


2 ns/div 


2 ns/div 


2432A 


5 s/div to 


100 ns/div to 


100 ns/div to 


2432M 


200 ns/div 


2 ns/div 


2 ns/div 


2430A 


5 s/div to 


200 ns/div to 


200 ns/div to 


2430M 


500 ns/div 


5 ns/div 


5 ns/div 



Acquisition Modes 

Normal Mode — Normal, real-time sampling of 
input signals. 

Envelope Mode — Uses internal analog peak 
detectors to record and display minimum and 
maximum waveform values over one or more 
sweeps. Number of waveforms recorded before 
reset is user-selectable in binary sequence from 
1 to 256 or continuous. 
Envelope Mode Pulse Response (Glitch Cap- 
ture) — ^The following pulse capture capabilities 
apply for sweep speeds from 5 s/div to 500 
ns/div. 





% of 




Pulse 


Amplitude 


Confidence 


Duration 


Capture 


Level 


2 ns 


>50% 


>85o/o 


4 ns 


>50% 


100% 


8 ns 


>80% 


100% 



Envelope Mode Software Function — 

Operates at sweep speeds from 2 to 50 ns/div 
(2440); 2 to 100 ns/div (2432A); from 5 to 200 
ns/div for the 2430A (repetitive mode on). 
Average Mode — Averages continuously for a 
number of acquisitions from 2 to 256 in binary 
sequence. Averaging of 128 or 256 acquisitioiis 
effectively increases vertical resolution to 11 
bits and vertical sensitivity to 200 nV/div (for 
signals containing sufficient noise component). 

MEMORY 

Nonvolatile Memory — Memory containing 
calibration data, readout data, an initial front- 
panel setting, power-down front-panel setup 
and action storage. Nonvolatile memory reten- 
tion time: >3 years; lithium battery bacl<-up. 

DISPLAY 

Display Modes— CHI, CH2, Invert, Add, 
Multiply, X-Y (CHI vs CH2, Refl vs Ref2) 
reference displays 1 through 4. 
Waveform Expansion — lOX vertical expan- 
sion of SAVEd waveforms, in 1-2-5 sequence. 
lOOX horizontal expansion of SAVEd 
waveforms, in 1-2-5 sequence. (Expanded 
waveforms can be positioned vertically and 
horizontally to examine any area of interest.) 
Display Update Rate— With 50 kHz trigger, 
and one channel selected and 100 >is/div sweep 
speed, fastest update rate possible: 100 Hz. 
Average: 60 Hz (typical performance). 



ON-SCREEN CURSORS 

Functions— Volts, Time, Volts at Time, 1/Time, 
Slope. Settings selectable for either data or ab- 
solute time/volts (referenced to trigger 
point/ground). 



Units 


Selectable as 


Volts 


Volts, %, dB 


Volts at Time 


Volts, %, dB 


Time 


Seconds, %, degrees 


I/Time 


Hz, °/o, degrees 



FUNCTIONS 
A Mode — Auto Level, Auto/Roll, Normal, and 
Single Sequence. 

B Mode — Triggerable After Delay, Runs After 
Delay. 

A and B Source— Vertical, CHI, CH2, Une (A 
only), Ext 1, Ext 2, A'B (A sweep only). Word 
(17-bit Word Recognizer Probe optional 

accessory). 

A and B Coupling— AC, DC, Noise Reject, HF 
Reject, LF Reject, TV,f A mode only with op- 
tion 05. 

A and B Trigger Position— 1/8 to 7/8 of 

acquisition record, user selectable in 
1/8-1/4-1/2-3/4-7/8 sequence. User selectable in 
32 sample intervals (from 1/32 to 30/32) using 
GPIB. 




Ext 1 and Ext 2 Inputs— Resistance; 1 MO 

±1%. 

Capacitance: 15 pF ±3 pF. 

Maximum Input Voltage: 400 V (dc -t- peak ac), 

800 V p-p ac at 10 kHz or less. 

Trigger Level Control Range— CHI and CH2 

Source: ±18div xV/div. 

Ext 1 and Ext 2 Source Gain -1: ±0.9 V. 

Ext 1 and Ext 2 Source Gain -5: ±4.5 V. 

REAR PANEL OUTPUTS AND INPUTS 
Channel 2 Output Voltage— 

• 20 mV/div ±10% into 1 MO 

• 10 mV/div ±10% into 50 Q 

• -3 dB bandwidth: dc to >50 MHz. 

A Trigger, Record Trigger, Word Recognizer 
Output — Logic Polarity: negative-true trigger 
occurence indicated by HI to LO transition. 
Output Voltage HI: <400 iik load is 2.5 V to 
3.5 V 50 n load to ground is <0.45 V. 
Output Voltage LO: <4 mA load is sO.5 V. 
50Q load to ground is aO.15 V. 
Direct Hardcopy Output — Sends waveform 
data and parameters, cursor measurements, 
and instrument configuration over GPIB to an 
HP 7400 Series plotter, Ttek HC 100 Color Pen 
Plotter, or HP ThinkJet™. 

POWER REQUIREMENTS 
Line Voltage Ranges— 115 V: 90 to 132 V; 

230 V: 80 to 250 V. 
Line Frequency — 48 to 440 Hz. 
Power Consumption — Typical (standard in- 
struments); 160 W (250 VA). Maximum (fully 
optioned instruments): 200 W (300 VA). 

GPIB PROGRAMMABILITY 

GPIB compatibility includes: Full talk-listen 
modes, control of all front-panel settings, 
transmitting and receiving waveform data. 
Data Transfer Rate— 36-45 KB/s (depending 
on sweep speed.) 

Debug Mode — Helps streamline GPIB program 
development; permits user to monitor general 
bus traffic or traffic to and from scope. 

ENVIRONMENTAL AND SAFETY 

Environmental Requirements — 

• Meets requirements of M1L-T-28800C for 
Type 111, class 3 Style D equipment. 

• Meets humidity and temperature require- 
ments defined in paragraphs 3.9.2.2, 2.8.2.3, 
and 3.8.2.4. 

Electromagnetic Interference (EMI) — 

• Meets M1L-T-28800C. 

• Meets MIL-STD-461B, Part 4 (CE-03 and 
CS-02), Part 5 (CS-06 and RS-02), and Part 
7 (CS-01, RE-02, and RS-03-limited to 1 GHz. 

• Meets VDE 0871, Category B, Part 15 of FCC 
rules and regulations. Subpart J, Class A. 

• Meets Tfektronix Standard 062-2866-00. 

Ambient Temperature 15 to +55°C, 

operating; -62 to -t-85°C, nonoperating. 
Humidity — Operating and nonoperating: 
stored at 95% relative humidity for five cycles 
(120 houre), at 4-30 to +60°C, with operational 
performance checks at -h30°C and -h55°C. 
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Drip Proof— Front cover meets MIL-T- 
2880()C, paragraph 4.5.5.5.3. 
Safety— Certified by CSA, Electronic Bulletin 
No. 556B, and UL 1244. CompUes with lEC 348. 

PHYSICAL CHARACTERISTICS 



Dimensions 



Cabinet 
mm in. 



Rackmount 
mm In. 



Width 










^with hflnrllp\ 


330 


13.0 


483 


19.0 


Height 










^\A/itH foot 










Of lU ^UULtl 1/ 


190 


7,5 






(without feet 










and pouch) 


160 


63 






Depth 






419 


16.5 


(with front 










cover) 


479 


18,9 






(with handle 










extended) 


550 


21,7 






Weights 


kg 


lb 


kg 


lb 


Net 






4,0 


8,8 


(with access- 










ories and 










pouch) 


12,8 


28.1 






(without 










accessories 










and pouch) 


10,9 


23,9 






Shipping 


16,4 


360 








The auto measure feature provides a menu of 
the 21 measurements that you can select. Here 
the user selected rise time, undershoot, and 
overshoot measurements of the wav^orm on 
channel 1. 
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Here, a 2¥tO user has set markers and selected 
propagation delay, rise time and fall time 
measy rements—all by simply pressing a few 
front panel buttons. 



ORDERING INFORMATION 

When ordering a 2440, 2432A, or 2430A, 
please use the exact nomenclature given here: 

2440 Digital C^cilloscope $11,500 
Includes: Two lOX, 1.3 m P6137 probes w/ac- 
cessories; snap accessory |X)uch (016-0692-00); 
ziploc accessory pouch (016-0537-00); 5A, 
250 V, AGC/3AG fuse (159-(K)14-00); blue 
plastic CRT filter (378-0199-03); clear plastic 
CRT filter (378-0208-00); front cover 
(200-3199-01); operator's manual (070-6599- 
00); Programmer's Reference Guide 
(070-6601-00); GPIB Pocket Guide (070-6602- 
00); User's Reference Guide (070-6600-00). 
2440M Digital Oscilloscope $21,000 
2432M Digital Oscilloscope $19,000 
2432 A Digital Oscilloscope" 
Includes: Same as above except operator's 
manual (070-7272-00); Programmer's Reference 
Guide (070-7271-00); GPIB Pocket guide 
(070-7270-00); User's Reference Guide 
(070-7269-00). 

2430M Digital Oscilloscope $17,450 
2430A Digital Oscilloscope $7,950 
Includes: Same as above except operator's 
manual (070-6286-01); Programmer's Reference 
Guide (070-6338-00); GPIB Picket Guide 
(070-6604-00); User's Reference Guide 
(070-6339-00). 

2400 SERIES INSTRUMENT OPTIONS 
Option 1R — Configuration for rack 
mounting. 

Option IT— Transit case. 
Option 2F— (US Power) Quickstart 
Operator's Training Package. 
Option 3F — (European Itower) 
Quickstart Operator's Package. 
Option 20— Feedthrough Cable Kil 
Option 4D— Dutch HELP Tbxt. 
Option 4F— French HELP Tfext. 
Option 4G— German HELP Tbxt. 
Option 4H— lulian HELP Tfext. 
Option 4S— Spanish HELP Tbxt. 
Option 03 — Word Recognizer 
Probe Pod (P6407). 
Option 05 — Video Waveform 
Measurement System. 
Option 10 — Power Strip." 
Option 11 — Probe power. 
Option 12— Extra Tray." 
Option 22-Two additional P6133 
(2430A), P6137 (2432A), P6137 
(2440) probes. 

Option 25— PEP 301 System 
Controller (US Power). 
Option 26— EZ Test test program 
generator software. 
Option IP— HClOO Four Color 
Plotter 

Option 2P — (European power) 
IlClOO Four color plotter 
■' Contact your local .mles office. 

RECOMMENDED SOFTWARE 

For more information on utility and applica- 
tion .software, see the Test and Measurement 
Software Section or consult your local sales or 
applications engineer. 



+ $320 



+ $7,995 
-f $1,495 



+ $965 



+ $965 



INTERNATIONAL POWER PLUG OPTIONS 

Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Au.stralian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzeriand 220 V, 50 Hz. 

WARRANTY-PUJS SERVICE PLANS 
Warra nty-I'lus service plans are available at 
the time of purchase. 
Option Ml — Calibration in second 
and third year 

(2440/2440M/2432M/2432A) +$214 
(2430M/2430A) + $259 

Option M2 — Remedial coverage in 
fourth and fifth years. 

(2440/2440M/2432M/2432A) + $266 

(2430M/2430A) + $385 

Option M3— Calibration in second 
and third years, calibration and 
remedial coverage in fourth and 
fifth years. 

(2440/2440M/2432M/2432A) + $695 

(2430M/2430A) + $904 

Option M4 — Calibration with cer- 
tification in the first three years. 
(2440/2440M/2432M/2432A) +$511 
(2430M/2430A) +$619 
Option M5 — Calibration with cer- 
tification in the first five years; 
remedial coverage in the fourth 
and fifth years. 

(2440/2440M/2432M/2432A) + $1,182 



+ $320 


(2430M/2430A) 


+ $1,493 


+ $185 


OPTIONAL ACCESSORIES 




+ $199 


Service Manual — 






(2440) 070-6603-00. 


•50 


+ $199 


(2432A) 070-7273-00." 




, +$210 


(2430A) 070-6330-00. 


$50 


NO 


P6009 Probe— lOOX (100 MHz 




NC 


bandwidth) 010-0264-01. 


$205 


NO 


P6230— lOX FET Probe. 


$420 


NC 


Oscilloscope Camera — C-5C Series 


$495 


NC 


SCOPE-MOBILE* Cart— K212 


$350 




Carrying Strap— 346-0199-00 


$17.50 


+ $456 


Carrying Case— 016-0792-01 


$225 




Swivel Base— KoOl 


S75 


+ $1,150 


Optical Probes — 






(P6701) 


$1,900 


+ $195 


(P6702) 


$2,095 



RACKMOUNTING ACCESSORIES 
Raclunounting Conversion 
Kit— 016-0825-01 $395 
" Contact your local sales office. 

TECHNICAL ASSISTANCE SERVICES 
When you need technical assistance to sup- 
plement your own resources, Tektronix can ar- 
range the services of an application engineer 
skilled In meeting your needs. For more In- 
formation, see the Tektronix Solutions/New 
Products Section (page 35) or consult your 
local sales engineer. 

TRAINING 

Tektronix Instrument Group Customer Train- 
ing offers operation and application training 
to help you get full value out of your In- 
strumentation investment. See Customer 
Training Section for information. For further 
Information, or to enroll, call us at 1-800- 
835-9433 ext. 430. 



I 
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OPERATORS 
TRAINING PACKAGE 



QUICKSTART 



NEW 



Operator's Ihiining Package 



TYPICAL APPLICATIONS 

• Basic Techniques for First-Time 
Digital Scope User 

• Advanced Techniques for 
Experienced Users 

• Refresher Thiining for Occasional 
Users 

BENEFITS 

• Saves Time Through Simplified 
Learning 

• Cuts Training Costs Through a 
Reusable Package 

• Improves Confidence Through Step- 
by-Step Practice 

FEATURES 

• Thorough Seif-study 

• Sections for Novice, Intermediate, 
and Advanced Users 

• Complete: Videotape, Woriibook, 
and Circuit Board Lab 

• Easy Reference 

All 2400 Series Digital Oscilloscopes have 
many features that save you time, elimin- 
ate drudgery, and improve measurement 
results. The QuickStart Operator's Train- 
ing Package takes you through various 
scope functions, step by step. 

Proceed at your own pace. If you are a 
novice digital scope user, you can begin 
at the front by quickly reading the 
workbook's digital scope concepts in- 
troduction and immediately start making 
the measurements shown in section 1. 

Section 2 provides measurement exer- 
cises for intermediate digital scope users. 
Section 3 offers measurement exercises 
for advanced users. Section 4 describes 
procedures for running calibration and 
diagnostics routines. 




QuickStart Operator's Training Package 

The simple actions you need to take- 
selecting menu items and pushing front- 
panel buttons— are presented on one side 
of each page. On the other side are 
helpful comments that explain the 
reasons for each step and the results to 
expect. Scope photos show the correct 
displays for each procedure. 

The QuickStart videotape previews the 
exercises and explains key points in the 
Workbook. 

The QuickStart Lab circuit board contains 
all the signals you need to perform the 
exercises. 

The whole package is complete and port- 
able. One package can serve several users, 
even at different locations. 



ORDERING INFORMATION 

When ordering as an option for a 2400 Series 
Digital Oscilloscope, use the following 
nomenclature: 

Option 2F— (U.S. Power) QuickStart 
Operator's Training Package. + $199 

Includes: Workbook, Videotape, and Training 
Lab. 

Option 3F — (European Power) 

QuickStart Operator's TVaining 

Package. +$199 

Includes: Workbook, Videotape, and Training 

Lab. 

For QuickStart package only (for use with ex- 
isting 2400 Digital Oscilloscope) order: 
020-1679-00 (U.S. Power) 020-1681-00 (Euro- 
pean Power). 
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2402 2400 
TEKMATE SERIES 




2'i02 and 2440 Digital Storage Oscilloscopes 



The 2402 will be available in early 1989. 



NEW 



GPIB 

IEEE-4B8 



12402 TekMate 

The 2402 complies with IEEE Standard 
488.1-1987 and with Tektronix Standard 
Codes and Formats 



TYPICAL APPLICATIONS 

• Mass Waveform Storage 

• Complex Waveform Analysis 

• Benchtop ATE 

• Off-Site Servicing 

• Pass/Fail Waveform Testing 

• Date/Time Stamping 

• Data Logging 

BENEFITS 

• Cost Savings from Automating 
Complex Test Procedures 

• Time Savings from Easy to Use 
Menus 

• Complete 2400 Series DSO 
Compatibility and Convenience from 
a Single-Vendor, Integrated Solution 

FEATURES 

• Stores Over 500 Waveforms 

• Runs Test Procedures Unattended 

• Data Logging with Date/Time 
Stamping 

• Makes Pass/Fail Waveshape 
Comparisons 

• Attaches Directly to Tek 2400 Series 
Digital Scopes 

• Offers Rugged and Dependable 
Operation 

• Provides Two Full or Three Half 
IBM-Compatible Expansion Slots 



In one compact unit that mounts direct- 
ly to a Tbktronix 2400 Series Digital Oscil- 
loscope (DSO), the 2402 TfekMate extends 
the capability of your digital scope to do 
more than ever before including: 

• Store over 500 test waveforms for later 
analysis and comparison 

• Characterize waveforms with complex 
waveform analysis capabilities includ- 
ing: F^t Fourier Transform, correla- 
tion, integration, division, multiplica- 
tion, addition, and subtraction. 

• Run executable test procedures in 
automated or semi-automated modes to 
improve efficiency and reduce test 
error. 

• Monitor signals for failure events, saving 
failures to disk with time and date iden- 
tification, all without an operator 

• Logs data and runs test procedures 
without an external controller. 

• Conduct experiments and store wave- 
form to disk automatically at user- 
specified time and date without the aid 
of an operator. 

• Operates from the scope CRT and front 
panel. Runs like the 2400 Digital 
Oscilloscope you already know how to 
use. 

Makes Vbur Tek 2400 Series DSO A 
Smart Scope 

With the DSO Utihty software package, 
the 2402 and your digital scope can: 

• Store waveforms 

• Perform complete waveform analysis 
including FFT 

• Run tests unattended 



• Stamp failures with date and time 

• Tfest at user selected times 

The 2402 does it all without time- 
comsuming programming. 

A Tt-uly Portable Test System 

With your Tfek 2400 Series DSO, the 2402 
forms a self-contained test station, giv- 
ing you all the advantages of computer- 
driven test systems. The 2402 is versatile. 
The following are just a few features the 
2402 offers: 

Benchtop Tester 

The 2402 is an easy-to-use, low-cost solu- 
tion to your test needs. 

• Automate step-by-step test procedures 

• Reconfigure between tests quickly 

• Use many test and analysis programs 
that run under MS-DOS® 

• Run procedures developed on your Tfek 
PEP 301 Systems Controller 

Unattended Monitoring Station 

Tkke the 2402 to a remote monitoring site, 
leave it, and let it do the work. 

• Run unattended tests 

• Run tests repetitively until failures 
occur 

• Monitor signals constantly and save 
results 

• Date and time stamp failures 

Doubleshooting Tool 

Tbgether, the 2402 and 2400 Series DSO 
are a portable, one-handle servicing tool. 

• Run comprehensive test procedures 

• Make permanent files of ail test results 

• Build a library of reference waveforms 
or failure-mode signatures 

More Power for Vbur Digital Scope 

The 2402 includes two 720K floppy disks, 
allowing you to store over 500 waveforms 
without changing disks. 



TEnrL«Te <09i-olo> iPSSSf knsi 
ON et'icea *t ii:4t~ souicc:it«CKS 



IMKDCOPY LOt te: 



TEXT-ofr oisp-orr cancel 



Create reference waveforms for pass/fail com- 
parison testing. 
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Small and Rugged 

Only 3.1 inches high and 12 inches wide, 
the 2402 attaches securely to all Ttek 2400 
Series digital scopes. Because it is de- 
signed for portable digital scopes, the 
2402 is rugged and dependable. 

DSO-Utility^*' Feature Summary 

• Store and retrieve waveforms on disks 

• Generate reference waveforms for 
pass/fail comparison 

• Log at selected date and time, end of 
test, or waveform comparison error 

• Perform waveform math: add, subtract, 
multiply, divide, integrate, differen- 
tiate, F^t Fourier Transform, correlate 
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Psrform complete waveform analysis with 
DSO-Utility software. 



DSO-Sheir** Feature Summary 

• List disk directories 

• List files 

• Print files 

• Copy files 

• Delete files 

• Format floppy disks 

• Change default drive 

• Change default directory 

• Set and display date and time 

• Execute application programs 

Reduce Custom Program Development 
Time and Cost 

Use our library of subroutines to develop 
your custom programs in less time. The 
Program Development Package includes 
DSO, menu, waveform math, and GPIB 
library extensions to reduce program 
development time and make your task 
easier. The Development Package also in- 
cludes Microsoft Quick C and Quick Basic 
Programming languages. 



Save over 500 wav^'orms on a single 3-'/i inch 
floppy disk. 



CHARACTERISTICS 

Mass storage — ^Two 3.5 in., 720K floppy disks 
Interfaces — One parallel printer port; 
RS-232-C serial port (programmable to 19.2K 
baud); one GPIB port (talker, listener, DMA, 
and controller capabilities); one IBM- 
compatible keyboard port; one IBM-compatible 
monochrome/color monitor port. 
Display — Uses oscilloscope CRT: includes 
multi-function color/monochrome graphics 
display driver for IBM-compatible display. 
Clock-Calendar — Built-in, with battery 
backup. 

IBM Compatible Card Slots— Three expan- 
sion slots; (two full-size or three half -size, two 
with back-panel access). 
Operating System Software— MS-DOS 3.3. 
Applications Software — DSO-Utility Applica- 
tions software. 

Optional Program Development Soft- 
ware — DSO-Utility Program Development 
package, includes: DSO-Utility applications 
software, Microsoft* QuickC* and 
QuickBASIC® languages, C and BASIC DSO- 
Utility and GPIB Library Extensions, all 
manuals 

Power Requirements— 90 to 250 VAC, 48 to 
440 Hz, 70 Watts. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width 


305 


12,0 


Height 


79 


3.1 


Depth 


381 


15.0 


Weight « 


kg 


lb 


Net 


4.6 


10.0 


Shipping 


14.6 


32.1 



Environmental— 5 to 50 °C, 8 to 80% relative 
humidity noncondensing, 29 °C max. wet bulb, 
to 15,000 feet. 



ORDERING INFORMATION 

2402 TfekMate" 

Includes: Power cord, MS-DOS® Operating 
System software; MS-DOS Users Manual; 2402 
Instruction Manual; and diagnostic software. 

OPTIONS 
Option 01— (For 2400 Series 
Digital Oscilloscope compatibility).*' 
Includes: Power cord; DSO Utility and 
DSO-Shell™ software; DSO-Utiity Users 
Manual, 2400 Series digital scope mounting kit 
with tools and instructions; 0.5 meter GPIB 
cable. 

INTERNATIONAL POWER PLUG OPTIONS 

Option Al — Universal Euro 220 V, '>() Hz. 
Option A2— UK 240 V, 50 Hz, 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland, 220 V, 50 Hz. 

SOFTWARE 
Option 41— DSO-Utility Program 
Development Packa^." 
Includes: DSO-Utility^' Applications software 
(both compiled and sources), DSO-Shell™ 
Operating-System software, C and BASIC 
language DSO-Utility library extensions. Users 
and Programmers Manuals, Microsoft QuickC 
and QuickBASIC programming languages. 

OPTIONAL ACCESSORIES 

IBM-Compatible Keyboard.*' 
118-7073-00- U.S. $150 
118-7609-00-U.K." 

1 18-7602 -00-French $150 

118-7607-00-Swedish" 

118-7603-00-German*' 

118-7604-00-Italian" 

ll8-76()6-()0-Spani.sh" 

IBM-Compatible Color Monitor — 

Order 118-7444-03. $1,195 

Mounting Kit— For 2400 Series 

Digital Oscilloscopes, provides 

mechanical compatibility only. 

Order 016-0978-00." 

Mounting Kit- For 2400 Series 

Analog Oscilloscopes (except 2467), 

provides mechanical compatibility 

only.'' 

Mounting Kit— For 2467 Analog 

Oscilloscope, provides mechanical - 

compatibility only.' ' 

2402 Field Installation Guide." 

2402 TtkMate Instruction Manual." 

1 Meter GPIB Cable." 

Rain Jacket— Order 200-3685-00." 

Carrying Case— Order 202-0302-00." 

" Contact your local sales representative for 
ir^formalion. 

Microsoff^ , MS-DOS^ , QuickC^ , and 
QuickBASIC" are registered trademarks of 
Microsoft Corporation. DSO-Shell™ and DSO- 
Utility™ are trademarks of nktroniA; Inc. 

TRAINING 

Tektronix Instrument Group Customer TVain- 
Ing offers operation and application training 
to help you get full value out of your in- 
strumentation investment. See Customer 
Training Section for information. For further 
information, or to enroll, call us at 1-800- 
835-9433 ext. 430. 
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100 MHz. 60-MHz 2200 
DIGITAL-STORAGE OSCILLOSCOPES SERIES 




2230/2221/2220 



• Pre/post Triggering (Point Selectable 
2230) 



• Cursors and Readout (2230, 2221) 

• Signal Averaging (2230, 2221) 

• Three Save Reference Memory 
Locations (2230), One location 
(2220, 2221) 

• Expand, Compress, Reposition 
Stored Waveforms (2230) 

• Dual Time Base (2230) 

• GPIB or RS-232 Comm Options 

• 26K Extended Waveform Storage 
(with 2230 Comm Options) 

Analog and Digital Versatility 

Now get the best of both worlds— analog 
and digital— with the 2200 series of digital 
storage oscilloscopes. In analog mode, the 
2230, 2221, and 2220 operate as conven- 
tional oscilloscopes, with the ability to 
capture complex waveforms with the 
ease of use and familiarity you expect 
from Ttektronix. Switch to digital opera- 
tion, and powerful new capabilities are 
at your command. 



Discover Digital Capabilities 

With the push of a button, the 2200 series 
of digital storage oscilloscopes bring the 
power of digital to your measurement 
needs. Now you can capture and view 
events that are difficult or impossible to 
see on an analog oscilloscope, such as fast 
transients, single-shot events, elusive 
glitches, and low-speed phenomena. With 
pre-trigger capability, you can see what 
is occurring before a trigger event. And 
since waveforms can be stored, you can 
recall them later for analysis or com- 
parison to newly acquired data. For easy 
documentation, waveforms can be sent to 
a printer or plotter, or transferred to a PC 
for subsequent analysis and data storage. 

Capture and Display Narrow Glitches 

The 2230/2221/2220 DSO's feature 20 
MS/s sampling rates, with repetitive 
sampling to the full analog bandwidth of 
the oscilloscope. In addition, each offers 
Tfek's proprietary peak-detect mode, for 
catching signal extremes or glitches that 
would otherwise be missed between sam- 
ple points. Elusive glitches as narrow as 
100 ns are always captured, even at the 
slowest sweep speeds. 

Time-Saving Features 

The 2230 and 2221 both offer additional 
features that save you time and ensure 
accuracy. Cursors and CRT readout pro- 
vide for simultaneous voltage and timing 
measurements for fast, accurate wave- 
form analysis. Weighted signal averaging 
can be used to remove unwanted noise 
from a signal. Accumulate Peak Detect 
mode allows you to capture extremes in 
signal variations or drift over time. 

Flexibility and High Performance 

The 2230 adds benefits that are normal- 
ly found only on much more expensive 
products. Features like dual time-base 
operation, point-selectable trigger posi- 
tioning, a choice of IK and 4K record 
length, and ac^ustable sweep limits and 
average weighting. Waveforms can be 
saved in one of three reference-memory 
locations, then subsequently reposition- 
ed, expanded vertically, and horizontal- 
ly magnified by a factor of ten. With 
either the GPIB or RS-232 option, you get 
an additional 26K of battery-backed 
memory for storing and retaining up to 
26 additional waveform sets for up to 
three years. 

These capabilities, and more, coupled 
with Tfek's proven reliability and support, 
mean you are assured of outstanding 
value and long life from your oscilloscope 
investment. 



TYPICAL APPLICATIONS 
(2230/2221/2220) 

• Teleservicing 

• Medical Equipment Servicing 

• Digital Design and Troubleshooting 

• Power Supply Design and 
Troubleshooting 

BENEFITS 

• UL Listed, CSA and VDE Certified 

• 3-Vear Warranty, 5-Year Optional 

FEATURES 

• 100-MHz Analog/Digital Bandwidth 
(2230); 60 MHz (2221, 2220) 

• 100 ns Glitch Capture at Any Speed 

• 4K Record Length (1K/4K Selectable 
2230) 
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100-MHz. 60-MHz 2200 
DIGITAL-STORAGE OSCILLOSCOPES SERIES 



CHARACTERISTICS 

The following characteristics are common to 
the 2230, 2221, and 2220 except where 
indicated. 

DIGITIZER AND MEMORY 

Speed— Digitizing rates from 20 MS/s at 5 
/is/div and faster to 20 samples/s at 5 s/div. 
CHOP/ALT modes effectively halve the digitiz- 
ing rate/waveform. The effective sampling rate 
in Repetitive Storage mode is 2 GS/s. 
Useful Storage Bandwidth— Single Shot: 
Useful storage bandwidth is the maximum 
sampling rate (20 MS/s) divided by the desired 
points/signal period. Repetitive Storage Mode: 
DC to 100 MHz (2230); DC to 60 MHz (2220, 
2221). 

Resolution— Vertical: 8 bits, 25 levels/div. 
Horizontal: 10 bits, 100 points/div. 
Acquisition/Process Modes — Sample, Peak 
Detect, Average (2230, 2221) Accumulated 
Peak Detect. 

Pealc Detect (Enhanced Envelope) Mode— 

100-ns minimum pulse width for 100% proba- 
bility of 50% signal amplitude capture. 10 MS^ 
sampling rate. 

Average Mode — (2230) Normalized Average 
weight is selectable from V,, Vj, V4, Vg, V,g, Vj^, 
'/las. Number of sweeps averaged ad- 
justable from 1 to 998,000 or to an unlimited 
number. (2220, 2221). Normalized weight of 
average is '/« for 2220, '/„ for 2221. (2220 
Average mode used for 2 /ts/div and faster 
sweep settings.) 

Pre/P»sttrigger— (2230) (Pretrig) or '/j 
(Posttrig) of waveform acquisition is prior to 
the trigger event. Trigger position menu select- 
able over the entire record. (2220, 2221) '/g 
(pretrig), (midtrig) or Vg (posttrig) of 
waveform acquistion window prior to trigger 
event. 

Record Length— (2230) 4K or IK record 
length, selectable. (2220, 2221) 4K record 
length. Dual Channel: 2K per channel. 
Save-Reference Memory— (2230) One 4K or 
three IK acquisitions may be saved in reference 
memory. Options 10 and 12 offer 26K of bat- 
tery backed reference memory, allowing 26 
waveform sets to be saved. (2220, 2221) One 
4K acquisition may be saved in reference 
memory. 

Total Cursor Accuracy — Voltage: ±3% of 
delta voltage reading. Time difference: 5s to 
5 /is/div. ± 1 sample display interval ( -1- 1 if in 
Peak or ACC Peak); 2 /is to 0.05 ;is/div ±2 sam- 
ple display intervals ( + 2 if in ACC Peak). 
X-Y Plotter Output— Standard on 2230, 2221, 
and 2220. The oscilloscopes plot all displayed 
waveform(s) and readout information in either 
Auto or Manual Plot mode. The plotting of the 
graticule is selectable on the 2230. Plotter pen 
lift is adjustable with a relative speed range of 
1 to 10 div/s. 

External Clock — Provides an input for Ext 
Clock signals, dc to 1 kHz, to the storage ac- 
quisition system. 



VERTICAL SYSTEM 
(2 Identical Channels) 
Bandwidth (-3 dB) and Rise Time 
(Nonstore)-(2230) 100 MHz and 3.5 ns, derated 
to 80 MHz and 4.4 ns at 2 mV/div and outside 
to -i-35°C. (2220, 2221) 60 MHz and 5.8 ns, 
derated to 50 MHz and 7.0 ns at 2 mV/div and 
outside to -t^35°C. 

Bandwidth Limit— (2230) 20 MHz ±10%. 
(2220, 2221) 10 MHz ±15%. 
Deflection Factor and Accuracy 
(Store/Nonstore)— 2 mV to 5 V/div in 1-2-5 se- 
quence. Accuracy: 15-35»C: 2%; 0-50PC: 3% Un- 
calibrated: Continuously variable between 
steps by at least 2.5:1. 

Vertical System Operating Modes— CH 1, CH 

2, CH 2 Invert, ADD, ALT, CHOP (500 kHz 
nonstore). 

Common-Mode Rejection Ratio — Fbr signals 
of 6 div or less, at least 10:1 (at 50 MHz). 
Input R and C— 1 Mil, 20 pF. 
Maximum Input Voltage (AC and DC Cou- 
pled)— 400 V (dc + peak ac) or 800 V (p-p to 
10 kHz). 

Channel 1/ChanneI 2 Isolation— 2 100:1 at 
50 MHz. 

AC-CoupIed Lower Cutoff Frequency- 10 

Hz or less at -3 dB. 

Automatic Scale Factor— (2230, 2221) Probe 
tip deflection factors for coded probes are 
automatically indicated in the CRT readout. 

HORIZONTAL SYSTEM 

A Time Base— 0.05 /is to 0.5 s/div in 1-2-5 se- 
quence. lOX magnifier extends the maximum 
sweep speed to 5 ns/div. In Store mode, lower 
sweep speed is extended to 5 s/div. 
B Time Base— (2230) 0.05 /is to 50 ms/div in 
1-2-5 sequence. lOX magnifier extends the 
maximum sweep speed to 5 ns/div. 
Variable Sec/Div Control — In Nonstorage 
mode, uncalibrated variable extends sweeps by 
at least 2.5:1. In storage mode, a 4K acquisi- 
tion is compressed to IK for on-screen viewing. 
Sweep Linearity — ±5% over any two of the 
center eight divisions. 

Time-Base Accuracy — Storage mode: 0.1% 
over full 10 cm (or div). 



Nonstorage Mode 


15 to 


to 




35»C 


+50»C 


Unmagnified 


±2% 


±3% 


Magnified 


±3%*' 


±4%*2 



" 4% at 0.05 iis/div. 
•2 6% at 0.05 ns/div. 

Horizontal Operating Modes— (2230) 
Nonstorage: A, Alternate with A intensified by 
B, and B; Storage: A, A intensified by B, and B. 

DELAYED SWEEP (2230) 
Delayed Sweep Delay Times — Continuously 
variable with 10-tum control from less than 0.5 
div plus 300 ns to greater than 10 div. 
Differential Delay Time Accuracy— ±1% 
(-1-15 to +35 °C); ±2% (0 to +50°C). 



Delay Jitter- 5,000:1 (0.02%), nonstore mode 
only. 



TRIGGERING 
'A' TMgger Sensitivity 



2230 


Internal 


External 


10 MHz 


0.35 div 


40 mV 


100 MHz 


1.5 div 


200 mV 


2220/2221 


Internal 


External 


10 MHz 


0.35 div 


40 mV 


60 MHz 


1.0 div 


120 mV 



B IVigger (2230 Internal Only)— Sensitivity: 
0.35 div at 10 MHz; 1.5 div at 100 MHz. 
Trigger System Operating Modes — Normal, 
P-P Automatic, TV Line, TV Field, and Single 
Sweep. HF Rej triggering attenuates signals 
above 40 kHz. Lowest usable frequency for P-P 
Automatic is 20 Hz. 

Trigger Coupling— Automatic coupUng with 
internal signal sources: AC with P-P Automatic 
and TV Field; DC with Normal and Single 
Sweep. 

Trigger Sources — A trigger: Internal, exter- 
nal, and line. B trigger (2230): Internal only. 
External TMgger Input— Input Coupling: AC, 
dc, or dc divide by 10. Bandwidth: 100 MHz 
(2230), 60 MHz (2220, 2221); ac-coupled lower 
cutoff frequency is 10 Hz or less at - 3 dB. Max- 
imum safe input voltage same as scope's ver- 
tical channels. 

Variable Hold-Off— (Non-Store) sl:10. 

X-Y MEASUREMENTS 

Deflection Factors — Same as scope's vertical 
system with the Volts/Div switch in calibrated 
detent. 

Accuracy — Storage Mode is same as digital 
storage vertical-deflection system. 



Nonstorage 


Y-AxIs 


X-AxIs 


■t-15 to -t-35°C 


±2% 


±3% 


to ^50°C 


±3% 


±4% 



Storage-Mode Bandwidth— (2230) dc to 100 
MHz. (2220, 2221) dc to 60 MHz. Bandwidth 
changes proportionate to sweep speed. 
Nonstorage Bandwidth— Y-axis same as 
scope's vertical system, X-axis: 2.5 MHz. 
Nonstorage Phase Difference — Between X 
and Y amplifiers: ±3° from dc to 150 kHz. 
Storage-Mode Phase Difference — ^Time dif- 
ference between Y-axis and X axis is no more 
than 100 ns. The X-axis is sampled before the 
Y-axis. Between X and Y amplifiers: Less than 
±2 ° referenced to a 10-di vision signal period. 
Nonstorage Bandwidth— Y-axis same as 
scope's vertical system, X-axis: 2.5 MHz. 
Nonstorage Phase Difference— Between X 
and Y amplifiers: ±3° from dc to 150 kHz. 
Storage-Mode Phase Difference— Time dif- 
ference between Y-axis and X-axis is no more 
than 100 ms. The X-axis is sampled before the 
Y-axis. Between X and Y amplifiers: Less than 
± 2 ° referenced to a 10-division signal period. 
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crrr and display features 

CRT — 8x10 cm display; internal graticule, 
nonilluminated, accelerating potential is 14 kV, 
GH (P31) phosphor standard. 
Controls — Beam finder, focus, trace rotation. 
(2230). Storage/Readout intensity (2221). 
Separate A and B sweep intensity (2230). 
Z-Axis — Sensitivity: 5 V causes noticeable 
modulation, positive voltage decreases inten- 
sity. Usable frequency range is dc to 20 MHz. 
Maximum safe input voltage is 30 V (dc + [>eak 
ac) or 10 V ac p-p at 1 kHz or less. Input 
resistance is approximately 10 kQ. 

OTHER characteristics 
Probe A4Justinent Signal— 0.5 V ±5% square 
wave at 1 kHz ±20%. 

POWER REQUIREMENTS 

Line-Voltage Range— 90 to 250 V ac. 
Line Frequency— 48 to 440 Hz. 
Maximum Power Consumption — 85 W, 2.0 A, 
at 250 V (slow blow line fuse). 

ENVIRONMENTAL 
Temperature — Operating: to -t-SO"^; Non- 
operating: -55 to ■t-75°C. 
Altitude— Operating: to 4,500 meters (15,000 
ft), maximum operating temperature de- 
creased 1°C per 1,000 ft above 5,000 ft. Non- 
operating: to 15 000 m (50,000 ft). 
Humidity — Operating and Nonoperating: 5 
cycles (120 hours) referenced to MIL-T-28800C, 
for TVpe III, Class 5 instruments. 
Radiated and Conducted Emissions — 
Requirements per VDE-0871. Meets Class B. 
Vibration — Operating: 15 minutes along each 
of three axes at a total displacement of 
0.015-inch p-p (2.4 g's at 55 Hz) with frequen- 
cy varied from 10 to 55 to 10 Hz in one-minute 
sweeps; hold for 10 minutes at 55 Hz in each 
axis; all msuor resoiumces must be above 55 Hz. 
Shock — Operating and Nonoperating: 30 g's, 
half -sine, U-ms duration, 3 shocks per axis for 
a total of 18 shocks. 

PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Width 






w/handle 


360 


14.2 


w/o handle 


328 


12.9 


Height, w/feet & 






handle 


137 


5.4 


Depth 






w/front cover 


445 


17.5 


w/o front cover 


440 


17.3 


w/handle extended 


511 


20.1 


Weight- 


kg 


lb 


Net, w/cover access 


9,4 


20.7 


Net, w/o cover, 






access/pouch 


8.2 


18.0 




Option 10 GPIB Interface 
Option 12 RS-232C Interface 



GPIB 

IEEE-4M 



With Option 10, the 2230/2221/2220 
comply with IEEE Standard 4881-1987 
and use Tektronix Standard Codes and 
Formats. With Option 12, the 2230/2221/2220 
feature Standard RS-232C and use an extension 
of Tektronix Standard Codes and Formats. 

GPIB (Option 10) and RS-232C (Option 12) 
interfaces are available for the 2230, 
2221, and 2220. Either interface can 
transmit and receive waveform data. 
Most front-panel settings can be queried 
and many functions can be controlled via 
the interface; e.g., single-sweep reset. 

2230 and 2221 Option 10 or 12 interfaces 
also allow messages or computed results 
to be displayed on screen. Both options 
for the 2230 include a battery-backed 
reference memory (minimum lifetime 3 
years) for storage of up to 26 additional 
waveform sets. 




CAUTION 
£2&Vpk *Nt) < 100mA ABt, MAX 
APKKD TO Asv tONNtCrOfi 



IEEE STD 488 PORT 

' AMI 13 SO! »i2 PPB 

•j; I DIB U) 




Option 10 GPIB Interface 

The Option 10 GPIB interface conforms 
to IEEE Standard 488.1-1987. It is fuUy 
compatible with Ttektronix Standard 
Codes and Formats. Primary address 
(0-30), message terminator (EOI or 
LF/EOI), and talk/listen mode are selected 
by a switch on the oscilloscope side panel. 
Maskable interrupts for RQS and OPC can 
be programmed. 

IEEE Standard 488.1-1987 Interface 
Function Subsets Implemented— SHI, 
AHI, T6, L3, SRI, RL2, PPO, DCI, DTO, CO. 
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CAUTION 

S2SV;>li AN0<100mA ABS MAX 
AI>PLHO TO AWV CONNECTOII 




SOFTWARE 



O/jlimi 12 RS-232C Interface 

The Option 12 RS-232C interface has 
both DCE and DTE connectors. It is com- 
patible with an extension of Tfektronix 
Standard Codes and Fbrmats. Baud rate 
(50-4800), parity (Odd, Even, Mark, 
Space, or none), line termination (CR or 
CR-LF), and SRQ generation on parity er- 
ror (ON or OFF) are selected by a switch 
on the oscilloscope side panel. Number of 
bits per character (7 or 8), number of stop 
bits (1 or 2), and CTRL-S/CTRL-Q hand- 
shaking (enable/disable) may be changed 
by remote commands. The interface auto- 
matically senses the presence of Clear to 
Send (CTS)/Request to Send (RTS) or Data 
Set Ready (DSR)/Data Ttrminal Ready 
(EXTR) handshaking lines. 

Direct Connection to Printers and 
Plotters via GPIB or RS-232C. 




A 2230, 2221, or 2220 equipped with 
either Option 10 or Option 12 interface is 
fully compatible with any Digital X-Y plot- 
ter that uses Hewlett-Packard Graphics 
Language (HPGL), any Epson FX-Series 
format printer, or the HP Thinkjet 2225D 
printer. The GPIB interface is also com- 
patible with the Tfektronix HClOO Plotter. 
Plotter output is directed to the interface 
if its control switches are set for the ap- 
propriate plotter or printer Otherwise, 
plotting is directed to the X-Y outputs. 
Plotting is in single color only. 



• RS-232-C Software Utilities 

• GPIB Software Utilities 

• Advanced Data Analysis and 
Controller 

Tfektronix offers a variety of software 
packages to help you transform your 2200 
DSO into a highly capable system compo- 
nent. By equipping your scope with 
either GPIB or RS-232 interface options, 
you can send and receive digitized 
waveform data to and from external 
devices such as controllers and com- 
puters. With RS-232, data can even be 
sent over phone lines, offerfing excellent 
potential for remote-site monitoring via 
modem and phone linkages. 

raM PC UtiUty Software (S49Z200 
Series)— The S49Z201/202/203 Utility 
Software packages consist of a set of 
subroutines intended to speed application 
development for users of Tfek's 2230, 
2221, 2220 digiUl scopes with RS-232 or 
GPIB interface options. 

This software is capable of being used 
directly for essential data handling func- 
tions, including transmitting and receiv- 
ing waveforms, displaying waveforms 
using PC graphics, and storing and 
retrieving waveforms from disk storage. 
With these capabilities, you can create a 
library of reference waveforms, or main- 
tain a record of previous acquisitions for 
later review or analysis. 

The 2200 DSO's also support limited com- 
mand sets for changing select front panel 
and menu settings, such as acquisition 
mode and single sweep trigger reset, 
thereby enabling remote babysitting 
applications. 



In addition, you can utilize the 
subroutines for integrating essential data 
handling and instrument communication 
protocols into your own developed ap- 
plication programs. Applications such as 
automated data analysis, waveform com- 
parison, or data logging can be created 
more easily with less development time. 

S49Z121/122 Tek 4041 Software— 

These programs include subroutines writ- 
ten in 4041 BASIC to perform many 
necessary instrument control functions 
and data handling procedures with the 
Tfek 4041 controller S49Z122 further 
enables you to perform complex 
mathematical and statistical analysis on 
retrieved waveforms. 

GURU n, SPD, and ASYST— There are 
several other advanced software 
packages offered by Tfektronix that are 
easily integrated with the 2230. They in- 
clude: GURU II (GPIB User's Resource 
Utility) Software, which provides 
subroutines written in BASIC to support 
application environment work; SPD 
(Signal Processing and Display) Software 
for performing complex waveform 
analysis on acquired waveforms; and 
ASYST Drivers, consisting of instrument 
control subroutines. 

For more information on utility and ap- 
plication software, see the Tfest and 
Measurement Software Section or consult 
your local sales or applications engineer. 

TECHNICAL ASSISTANCE SERVICES 
When you need technical assistance to sup- 
plement your own resources, Tektronix can ar- 
range the services of an application engineer 
skilled in meeting your needs. For more in- 
formation, see Total Solution/New Product 
section, page 35 or consult your local sales 
engineer. 
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ORDERING INFORMATION 

2220— tiO MHz Single Time-Base 

Digital Storage Oscilloscope. $2,995 
Includes: Two P6109 lOX Voltage Probes, front- 
panel cover (200-2520-00), Accessory Pouch 
(016-0677-02), Operator Manual (070-.5301-01), 
Users Reference Card (070-5681-00). 

2221— 60 MHz Single Time-Base 

Digital Storage Oscilloscope $3,995 
Includes: Two P61()9 lOX Voltage Probes, front- 
panel cover (200-2520-00), Accessory Pouch 
(016-0677-02), Operators Manual (070-6530-00), 
Users Reference Card (070-6532-00). 
2230—100 MHz Dual Time-Base 
Digital Storage Oscilloscope $4,995 
Includes: Two P6109 lOX Voltage Probes, front- 
panel cover (200-2520-00), Accessory Pouch 
(016-0677-02), Operators Manual (070-4998-02), 
Users Reference Card (070-5370-00). 

OPTIONS 
Option 10— (2230) GPIB IEEE-488 
Interface includes 26K battery 
backed memory + $750 

Option 10— (2220/2221) GPIB 
IEEE-488 Interface + $500 

Option 12— (2230) RS232C 
Interface includes 26K battery- 
backed memory + $750 
Option 12— (2220/2221) RS232C 
Interface + $500 
Option 10— C-5C Option 04 
Camera + $495 
Option IK— K212 Portable 
Instrument Cart -t- $350 
Option IT— Transit Case +$215 
Option IR — Rackmounf 

FIELD RETROFIT KITS 
2230F10— Field Retrofit kit for 
Option 10 $750 
2230F12— Field Retrofit kit for 
Option 12 $750 
2221F10— Field Retrofit kit for 
Option 10 $500 
222 1F12— Field Retrofit Kit for 
Option 12 $500 
2220F10— Field Retrofit Kit for 
Option 10 S500 
2220F12— Field Retrofit Kit for 
Option 12 $500 

*' Contact ymir local sales office. 

SOFTWARE 
S49Z201— RS-232 Utility Software. $50 
Includes: Software diskettes (5.25 inch); User's 
Manual. Required equipment and software: 
2230, 2221, or 2220 Digital Oscilloscope with 
Option 12 (RS-232 Interface); IBM PC or fully 
compatible (384K bytes of RAM, 2 diskette 
drives, color monitor, color graphics card, DOS 
V2.1 or later); BASICA Interpreter (V3.0 or 
later) or Microsoft QuickBASIC Compiler (V2.0 
or V3.0); and RS-232 Cable (straight-through). 



S49Z202— GPIBmirbo Pascal 
Utility Software. $50 
Includes: Software diskettes (5.25 inch); User's 
Manual. Required equipment and software: 
2230, 2221, or 2220 Digital Oscilloscope with 
Option 10 (GPIB Interface); IBM PC or fully 
compatible (512K bytes of RAM, 2 diskette 
drives, color monitor, color graphics card, DOS 
V2.I or later); Boriand's Turbo Pascal (V3.0 or 
above); National Instruments PC2/PC2A GPIB 
Card, or Ttektronix GURU card (or equivalent); 
GPIB Cable. 

S49Z203— GPIB/BASICA Utility 
Software. $50 
Includes: Software diskettes (5.25 inch); User's 
Manual. Required equipment and software: 
2230, 2221, or 2220 Digital Oscilloscope with 
Option 10 (GPIB Interface); IBM PC or fully 
compatible (256K bytes of RAM, 2 diskette 
drives, color monitor, color graphics card, DOS 
V2.1 or later); BASICA Interpreter or 
QuickBASIC Compiler; National Instruments 
PC2/PC2A GPIB Card, or Ttektronix GURU card 
(or equivalent); GPIB Cable. 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, 50 Hz 
Option A2— UK 240 V, 50 Hz 
Option A3— Australian 240 V, 50 Hz 
Option A4— North American 240 V, 60 Hz 
Option A5— Switzerland 220 V, 50 Hz 

WARRANTY-PLUS SERVICE PLANS 
Ml— (2230) 2 Calibrations + $229 

Ml— (2221) 2 CaUbrations + $229 

Ml— (2220) 2 Calibrations + $229 

M2— (2230) +2 Years Service +$338 
M2— (2221) +2 Years Service +$328 
M2— (2220) +2 Years Service +$319 
M3— (2230) 4 Calibrations & 
2 Years Service + $796 

M3— (2221) 4 Calibrations & 
2 Years Service + $785 

M3— (2220) 4 Cahbrations & 
2 Years Service + $776 

M4— (2230) 5 Calibrations + $547 

M4— (2221) 5 Calibrations + $547 

M4— (2220) 5 Calibrations + $547 

M5— (2230) 9 Calibrations & 
2 Years Service + $1,318 

M5— (2221) 9 Calibrations & 
2 Years Service + $1,307 

M5— (2220) 9 Calibrations & 
2 Years Service +$1.298 

OPTIONAL ACCESSORIES 
2200 SERIES OSOs 

HClOO— Color Pen Plotter. $825 

Option 01— GPIB Cable + $ 140 
Service Manuals — 

(2230) Order 070-4999-00 $25 

(2221) Order 070-6531-00 S30 

(2220) Order 070-4999-00 $25 
(2210) Order 070-7648-00" 
(2201) Order 070-7819-00" 
Rackmount Conversion Kit — 

(2220/21/30) Order 016-1003-00 $140 

(2210/2201) Order 016-0819-00 $190 
Padded Suitcase— Ottler 016-0792-01 $225 

Carrying Strap— Order 346-0199-00 $17.50 

Rain Cover— Order 016-0848-00 $16.25 



Viewing Hoods — 

(Collapsible) 016-0592-00 $1S 
(Polarized) 016-0180-00 tM 
(Binocular) 016-0566-00 t21 
CRT Ught Filter, Clear- 
Order 337-2775-01 $1.95 
Portable Power Supply — 
1105. See page 315. $2,090 
Battery Pack— 1106. 

See page 315. $1,580 
DC Inverter— 1107. 

See page 316. $1,175 
DC Inverter Mounting Kit- 
Order 016-0785-00. $60 
Isolators — 

(Ground Isolation Monitor) A6901. S760 
(Isolation Amplifier) A6902B. $1,980 

RECOMMENDED PROBES 
Passive Voltage Probes 
P6008— lOX Probe $260 
P6062B— Switchable IX/lOX $175 
P6101A— Non Attenuating iX $53 
P6121— Modular lOX $100 
P6122— Modular lOX $58 
High Voltage Probes 

P6009— 1.5 kV lOOX Probe $205 
P6015— 20 kV lOOOX Probe $725 
Active Voltage Probes 
P6201— IX FET Probe $1,280 
P6202A— lOX FET Probe $735 
P6230— lOX Bias/Offset Probe $420 
P6046— Differential Probe $1,895 
Current Probes 

P6021— AC Current Probe $450 
P6022— AC Current Probe $495 
A6302— DC/AC 20 A Current 
Probe (Requires TM500 Main- 
frame and AM503 Current 
Amplifier $625 
A6303— DC/AC 100 A Current 
Probe (Requires TM500 Main- 
frame and AM503 Current 
Amplifier $1,180 
CT-4— AC 1000 A Current 
Transformer $1,320 

RECOMMENDED CARTS 
K212— Portabk' Instrument Cart $350 

RECOMMENDED CAMERAS 
See Instrumentation Documentation Devices 
section. 

C-5C— Option 04. $495 
C-7— Option 02. $610 
*' Contact your local sales office. 

TRAINING 

Tektronix Instrument Group Customer Train- 
ing offers operation and application training 
to help you get full value out of your in- 
strumentation investment. See Customer 
Training Section for information. For further 
information, or to enroll, call us at 1-800- 
835-9433 ext. 430. 
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NEW 



2210 



Digital Oscilioscope 



TYPICAL APPLICATIONS 

• Field Service 

• Electromechanical Measurements 

BENEFITS 

• 3-VBar Warranty; S-Vear Optional 

• U.L. Listed, CSA and VDE 
Certification 

FEATURES 

• 50 MHz Bandwidth in Non-storage 
Mode 

• 20 MS/s per Channel Maximum 
Sample Rate 

• 2 MHz Single Shot Digital 
Bandwidth 

•4k per Channel Record Length 

• SO s/div to 20 fiS/d'w Storage Time 
Base Range; 0.05 /ts/div 
Non-Storage 

• 2 P6103 10X Voltage Probes 
Included 

Now you can get the best of both worlds, 
analog and digital, in a low-cost, 50 MHz 
oscilloscope featuring 20 MS/s digitizing 
along with familiar, full-bandwidth 
analog operation. There is no similju- com- 
bination of features, performance and 
price. 

With digital storage you can freeze 
waveforms, capture events invisible to 
non-storage scopes and store acquired 
waveforms into long records. If there's a 
question about a digital measurement, 
just push a button for real-time display 
analysis. 

With its outstanding ease of use, the new 
2210 is perfect for first-time digital users. 
Seasoned operators will appreciate its 
superior versatility, convenience and 
value— all backed by Tfek quality and a 
3-year warranty. 

Store/Non-Store Flexibility 

The 2210 combines digitizing power with 
familiar 50 MHz analog performance. This 
combination means measurement flex- 
ibility with high user confidence. 

Pre/Post Trigger Capability 

With digital storage you can view events 
occurring before and after a trigger event. 
This means that either 25 or 75% of the 
displayed waveform can be prior to the 
trigger event. 




20 MS/s Per Channel Maximum 
Digitizing rate 

Sampling with 8-bit vertical resolution at 
20 MS/s per channel provides faster 
waveform acquisition than many com- 
parable digital storage scopes. 

4 k Record Length Per Channel/Save 
Reference Memory 

4 k record length per channel provides ex- 
cellent time resolution of viewed wave- 
forms. Because the 2210 displays all 4 k 
points onscreen, digitized waveforms look 
as familiar as an analog display. One 
screen of information can be saved in 
reference memory for later analysis or 
waveform comparison. 

CHARACTERISTICS 

VERTICAL SYSTEM 
(2 Identical Channels) 

Nonstorage-Bandwidth (-3dB) and Rise 
Time— 50 MHz and 7.0 ns, derated to 40 MHz 
and 8.8 ns outside 5 to 35"C. 5 MHz BW with 
XIO Vertical Mag. 

Denection Factor and Accuracy — 5 mV to 

f> V/div at ±3%; ±5% with XIO Vertical Mag. 
UnCal at least 2.5:1. 

Vertical Operating Modes— CH 1, CH 2, CH 

2 INVERT, ADD, ALT, CHOP (500 kHz), XIO 
Vertical Mag. 

CMRH— at least 10:1 at 20 MHz. 

Imput R & C— 1 MO, approx. 25 pF. 

Max Input Voltage — 400 V (dc + peak ac) or 

800 V (p-p to 10 kHz). 

Channel Isolation— at least 100:1 at 10 MHz. 
Trace Shift— 0.25 div with VOLTS/DIV switch 
rotation; 1 div with VOLTS/DIV variable; 1.5 
div with CH 2 INVERT; 2 div with XIO Vertical 
Mag. 



HORIZONTAL SYSTEM 
Sweep Speeds— Nonstore: 0.05 jts to 0.5 s/div. 
Store: 20 /is to 50 s/div. 
Accuracy — ±3%. Derated outside -i-15 to 
+ 35"C. 

Horizontal Operating Modes — Main Sweep, 
X-Y. 

External Clock— DC to 10 MHz. 

STORAGE SYSTEM 

Sampling Rate— 20 MS/s per channel. 
Useful Storage Bandwidth— 2 MHz 
(calculated as 10 points per signal period for 
single shot or repetitive signals). 
Vertical Resolution- 8-bit (256 levels). 
Horizontal Resolution— 4K (400 points/div). 
Record Length — 4K per channel. 
Memory — One Save Reference. 
Display Modes— Record, Roll, Triggered Roll 
(Single Sweep). 

TRIGGER SYSTEM 

Trigger Sensitivity— Internal: 0.35 div at 
5 MHz; 1.0 div at 50 MHz. External: 40 mV at 
5 MHz; 150 mV at 50 MHz. 
TV Triggers— TV Field triggering with 1.0 div. 
of composite sync. 

Trigger Operating Modes— Peak to Peak 
Automatic (also for TV Line), Normal, TV field, 
and Single Sweep. 

Trigger CoupUng— AC, DC, HF Rej, LF Rq, 
Line. 

External Trigger Input— AC, DC, or DC/10. 
Variable Holdoff— at least 8:1. 
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X-Y MEASUREMENTS 

Deflection Rictors — Same as Vertical system. 
X-Y Operating Modes— X-Axis is CH 1; Y-Axis 
is CH 2 (non-store only). 
Accuracy — X-Axis: ±5%; Y-Axis: same as ver- 
tical system. 

Bandwidth— Y-Axis same as vertical system. 
X-Axis: 2 MHz. 

Phase Difference— ±3° from dc to 150 kHz. 
CRT 

Display— 8x10 cm, 12.6 kV nominal voltage. 
Controls — Beam Find, Fbcus, Intensity, Thice 
Rotation. 

Z-Axis — Sensitivity: 5 volts causes noticeable 
modulation. Usable to 5 MHz. 

POWER REQUIREMENTS 

Line Voltage Range— Low; 95 V ac to 128 V 
ac; High: 185 V ac to 250 V ac. 
Line Frequency— 48 Hz to 440 Hz. 
Maximum Power Consumption— 70 W (80 V A). 



ENVIRONMENTAL 

Ambient Temperature— Operating: to 40''C 
Nonoperating: -55 to +75°C. 
Altitude— Operating: 4,570 m (15,000 ft.). 
Nonoperating: lb 15,240 m (50,000 ft.). 
Vibration — Operating: 15 minutes along each 
of the msOor axes. 0.015 inch p-p displacement 
10 to 55 to 10 Hz in one minute cycles. Held 
for 10 minutes at 55 Hz (2.4 g at 55 Hz). 
Humidity (Operating and non-operat- 
ing) — 95%, five cycles (120 hours) referenced 
to M1L-T-28800C, paragraph 4.5.5.1.2.2. 
Shock (Operating)— 30 g, '/^ sine, 11 ms dura- 
tion, 3 shocks per axis along each msyor axis. 
Tbtal of 18 shocks. 

EMC — Meets Class B requirements per VDE 
0871-B for radiated and conducted emissions 
and FCC requirements. 

SAFETY 

U.L. 1244 listed, CSA Certification 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width w/handle 


380 


15.0 


Height 


138 


5.4 


Depth w/o fnt cover 


438 


17.2 


Weight » 


kg 


lb 


Net 


7.6 


16.8 



ORDERING INFORMATION 

2210—50 MHz Single Time-Base 
Digital Storage Oscilloscope $2,395 
Includes: Two P6103 lOX, 2 m Probes with Ac- 
cessories, Operators Manual (070-6847-00). 

OPTIONS 
Option 02— Front Panel Cover 
and Accessories Pouch -k $50 

Option IR — Itackmount Kit 
(016-0819-00) +$150 
Option IC— C-5C Option 04 camera. + $495 
Option IK— K212 Portable 
Instrument Cart. + $350 

Option IT— Tran-sit Case. + $215 

INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

WARRANTY-PLUS SERVICE PLANS 
Ml— 2 Calibrations + $92 

M2— + 2 years Service +$263 
M3 — +2 Years Service plus 
4 Calibrations + $446 
M4— 5 Calibrations +$221 
M5 — 9 Calibrations plus 
2 Years of Service +$661 

OPTIONAL ACCESSORIES 

See page 231 for complete listing. 
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NEW 



12201 



Digital Oscilloscope 



TYPICAL APPLICATIONS 

• Field Service 

• Process Control 

• Electromechanical 

• Power Supply Testing 

BENEFITS 

• Three-Year Warranty; Five-Year 
Optional 

• U.L. Listed, CSA and VDE Approved 

FEATURES 

• 20 MHz Bandwidth in Non-Storage 
Mode; 1 MHz Storage Bandwidth 

• 10 MS/s per Channel Maximum 
Sampling Rate 

• 2k per Channel Record Length 

• 50 s/div to 20 >*s/div Storage Time 
Base Range; 0.1 iis/div Non-Storage 

• Two P6103 10X Voltage Probes 
Included 

The 20 MHz 2201 Digital Storage Oscillo- 
scope is Tfek's newest member of the 2200 
Series of oscilloscopes, combining the 
familiar analog operation of the 2205 
with powerful digital capabilities. No 
other DSO offers the performance 
benefits of the 2201 at such an affordable 
price. 



Ease of Use 

The 2201 is based on the proven design 
of other 2200-Series oscilloscopes, which 
feature a well-organized, easy to use front 
panel design. Such outstanding ease of 
use make the 2201 perfect for first-time 
users and seasoned operators alike. 

Powerful Features 

Features such as a full-sized bright CRT, 
sensitive 5 mV vertical deflection, a fast 
10 ns/division sweep capability, and a 
flexible triggering system make the 2201 
ideal for a wide variety of applications, 
such as field service or electronic test and 
repair. Triggering functions include Peak- 
to-Peak Auto, which provides the conve- 
nience of triggering within automatic 
level limits; TV Line and Field, for syn- 
chronization with video signals; and Ver- 
tical Mode coupling, for triggering alter- 
nately between channels in dual channel 
operation. 

Analog/Digital Flexibility 

The 2201 gives you the flexibility of both 
storage and non-storage operation at the 
push of a button. When switched to 
storage mode, the 2201 can easily capture 
and display single-shot events on-screen 
for analysis. Slow repetition rate signals 
can be easily viewed without the usual 
flicker of analog display. Digital storage 
also allows for viewing of pre-trigger data. 



With the 2201, 50 percent of the wave- 
form display can be events leading up to 
a trigger point. A save reference memory 
allows for newly acquired signals to be 
compared against a previous acquisition, 
or a known-good waveform (including in 
horizontal expansion mode). And with a 
serial interface option, what is being 
displayed on-screen can be sent to a 
printer for convenient hardcopy 
documentation and record-keeping. 

Digital Performance 

The 2202 features many performance 
characteristics found only on much more 
expensive DSOs. These include 10 MH/s 
channel sampling rate, 8-bit vertical 
resolution, and 2048-point (200 points/ 
division) per channel record length. Ex- 
cellent resolution is thus provided for 
crisp, clear display or waveform details. 

Built-in Reliability 

The 2201 is backed with Tfek's standard 
three-year warranty, being designed and 
built to Tfek's standards for quality and 
reliability. Safe operation is assured by 
U.L. and C.S.A. safety certification. Tfek 
also provides superior service and sup- 
port worldwide, including expert sales 
support, trainingmaterials, applications 
assistance, service and calibration. 

Education Packages 

The 2201 is also part of Tfek's low cost 
packages for education customers. The 
CRS2201 combines the 2201 with low-cost 
lab bench equipment (function generator, 
digital multimeter, and power supply) at 
one low package price. See page 136 for 
details. 

Cost Effective Solution 

With its performance, reliability, and ease 
of use, combined with affordable price 
and flexibility, the 2201 assures you of 
cost effectiveness over the long run. 
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CHARACTERISTICS 

VERTICAL SYSTEM 
(2 Identical Channels) 
Nonstorage-Bandwidth (-3 dB) and Rise 
Time— 20 MHz and 17.5 ns, 5 MHz BW with 
XIO Vertical Mag. 

Deflection Factor and Accuracy — 5 mV to 

5 Vdiv at ±3%, ±0% with XIO Vertical Mag. 
UnCal at least 2.5:1. 

Vertical Operating Modes— Ch 1, CH 2, CH 

2 INVERT, ADD, ALT, CHOP (500 kHz), XIO 
Vertical Mag. 

CMRR— At least 10:1 at 10 MHz. 
Input R and C— 1 Mil, approx. 25 pF. 
Max Input Voltage— 400 V (dc + Peal« ac) or 
800 V (p-p to 10 kHz). 

Channel Isolation— At lease 100:1 at 10 MHz. 
Trace Shift— 0.25 div with VOLTS/DIV switch 
rotation; 1 div with VOLTS/DIV variable; 1.5 
div with CH 2 INVERT; 2 div with XIO Vertical 
Mag. 

HORIZONTAL SYSTEM 

Sweep Speeds — Nonstore; 0.1 /ts to 0.5 s/div. 

Store: 20 us to 50 s/div. 

Accuracy — ±3%. Derated to ±4% outside 15 

to 35 °C and ±5% XIO Mag. 

Horizontal Operating Modes — Main Sweep, 

X-Y (nonstore). 

STORAGE SYSTEM 

Sampling Rate — 10 MS/s per channel. 
Useful Storage Bandwidth— 1 MHz 
(calculated as 10 points per signal period for 
single shot or repetitive signals). 
Vertical Resolution— 8-bit (256 levels). 
Horizontal Resolution — 2K (200 points/div). 
Record Length— 2K per channel. 
Memory — One Save Reference (up to 2 
channels). 

Display Modes — Record, Scan, IViggered Scan 
(Single Sweep). 

TRIGGER SYSTEM 

Trigger Sensitivity — Internal: 0.35 div at 
5 MHz; 1.0 div at 20 MHz. External: 40 mV at 
5 MHz; 150 mV at 20 MHz. 
TV Triggers- TV Field triggering with 1 .0 div 
of composite sync. 

Trigger Operating Modes — Peak to Peak 
Automatic (also for TV Line), Normal, TV field, 
and Single Sweep. 

Trigger Sources— Internal CH 1, CH 2, Vert 
Mode, Line; External, and External -10. 
Trigger Coupling— DC only. 



X-Y MEASUREMENTS 

Deflection Factors— Same as Vertical system. 
X-Y Operating Modes— X-Axis is CH 1; Y-Axis 
is CH 2 (nonstore only). 
Accuracy— X-Axis: ±6%; Y-Axis, same as ver- 
tical system. 

Bandwidth — Y-Axis same as vertical system. 
X-Axis: 2 MHz. 

Phase Difference— ±8° from dc to 150 kHz. 
CRT 

Display— 8 X 10 cm, 12.6 kV nominal voltage. 
Controls — Beam Find, Focus, Intensity, Trace 
Rotation. 

Z-Axis — Sensitivity: 5 volts causes noticeable 
modulation. Usable to 5 MHz. 

POWER REQUIREMENTS 

Line Voltage Range— Low; 95 V ac to 128 V 
ac; High: 185 V ac to 250 V ac. 
Line Frequency— 48 Hz to 440 Hz. 
Maximum Power Consumption — 70 W 

(80 V A). 

ENVIRONMENTAL 

Ambient Temperature — Operating: to 40°C 
Nonoperating: -55 to +75°C. 
Altitude— Operating: 4,570 m (15,000 ft.). 
Vibration — Operating: 15 minutes along each 
of the msuor axes. 0.015 inch p-p displacement 
10 to 55 to 10 Hz in one minute cycles. Held 
for 10 minutes at 55 Hz (2.4 g at 55 Hz). 
Humidity (Operating and nonoperating)— 
95% , five cycles (120 hours) referenced to MIL- 
T-28800C, paragraph 4.5.5.1.2.2. 
Shock (Operating) — 30 g, '/i sine, 11 ms dura- 
tion, 3 shocks per axis along each msyor axis. 
Tbtal of 18 shocks. 

EMC — Meets Class B requirements per VDE 
0871-B for radiated and conducted emissions 
and FCC requirements. 



SAFETY 

U.L. 1244 listed, CSA Certification. 

PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width w/handie 
Height 

Depth w/o fnt cover 


380 
138 
438 


15.0 
5.4 

17.2 


Weight - 


kg 


lb 


Net 


7.6 


16.8 





ORDERING INFORMATION 



2201 20 MHz Single Time-Base 
Digital Storage Oscilloscope. $1,495 
Includes: Two P6103 lOX, 2 m probes with ac- 
cessories, reference card; operators manual 
(070-7190-00). 

OPTIONS 

Option 02— Front Panel Cover 
and Accessories Pouch. -i- $50 

Option 12— Serial Port 
(HP-GL and EPSON). -i- $300 

Option IC— C-5C Option 04 camera, -i- $495 
Option IK— K212 Portable 
Instrument Cart. + $350 

Option IR—Rackmount Kit. -t-$150 
Option IT— Transit Case. ■^$215 
Option 2V — Operator's Training 
Package. -f $60 

INTERNATIONAL POWER PLUG OPTIONS 
Option AI— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzeriand 220 V, 50 Hz. 

WARRANTY-PLUS SERVICE PLANS 
MI— 2 Calibrations. + $92 

M2— ^-2 years Service. -h$157 
M3 — -I- 2 years Service plus 
4 Calibrations. + $340 

M4— 5 Calibrations. +t22l 
M5 — 9 Calibrations plus 
2 years of Service. ■^ $555 
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DIGITAL-STORAGE OSCILLOSCOPE 




\NEW 


GPIB 

IEEE-488 





I 336A 

The 336A with Option 01 complies with 
IEEE Standard 488.1-1987 and with 
Tektronix Standard Codes and Formats. 



TYPICAL APPLICATIONS 

• Medical Systems 

• Communication-Equipment Service 

• Electronic Design 

• X-Ray Equipment IMaintenance 

FEATURES 

• 1 MS/s, 140 kHz Useful Storage 
Bandwidth 

• Cursors for Time and Voltage 
Measurements 

• Signal Averaging 

• Envelope Mode 

• GPIB and Eiglit-Screen Memory 
Option (16K) 

• 50-MHz Nonstorage Bandwidth 

• CRT Readout 

The SONY*/TEKTRONIX® 336A is a 
combination nonstorage and digital- 
storage portable oscilloscope. It is capable 
of displaying analog and digitized wave- 
forms simultaneously, and can store up to 
18 digitized waveforms for recall and 



display. The 33tiA is a microprocessor- 
controlled in.strument that incorporates 
alphanumeric CRT readouts of the ver- 
tical and horizontal scale factors, the 
delay time position, and voltage and time 
readouts of the cursor positions. Many of 
the oscilloscope features and modes are 
chosen from a menu displayed on the CRT 
rather than from hardwired front-panel 
switches. Also included is an Auto mode 
for both vertical volts per division and 
horizontal time per division which allows 
"hands off" operation in many 
applications. 

The 336 A has a dual-channel, dc to 
50-MHz vertical-deflection system for 
both nonstorage and equivalent-time 
digitizing. Storage bandwidth for single- 
sweep events (waveforms acquired as the 
result of a single triggering event) is dc 
to 140 kHz. The vertical channels have 
calibrated deflection factors from 5 mV 
to 10 V per division with a choice of 
either ac or dc input coupling. In the 
Nonstore mode, the 336 operates like a 
conventional oscilloscope. 

GPIB (talker only) includes a memory 
back-up of up to eight screens (two IK 
waveforms each) of information. 



CHARACTERISTICS 

DIGITIZER AND MEMORY 

Speed — Digitizing rates up to 1 megasample/s. 
Useful Storage Bandwidth— Real-Time Sam- 
pUng: DC to 140 kHz ( - 3 dB). Equivalent-Time 
Sampling: DC to 50 MHz (-3 dB). 
Resolution— Vertical: 8-bit. Horizontal: 10-bit. 
Memory Size— Standard: 2K byte (one frame 
of two waveforms). Option 01: 16K byte (up to 
eight frames of two IK waveforms each storage 
capacity). Data Retention: At least 3 days (after 
eight hours of operation). 

VIEW DISPLAY MODE 

This is the saved "store" waveform (.saved from 
Store display mode). Process functions are the 
same as Store display mode. 

NONSTORED AND STORED 
DISPLAY MODES 

The following characteristics apply to both 
modes unless otherwise indicated. 

VERTICAL SYSTEM 



(2 IDENTICAL CHANNELS) 
Bandwidth and Rise Time*^ 



to AO'C 


40 to SS'C 


DC to at least 


DC to at least 


50 MHz 


40 MHz 



" At all deflection fartors frrnn a 50-0 source. 



Deflection Factor- Range: 5 mV to 10 V/div. 
Accuracy is ±3%. Uncalibrated, continuously 
variable between steps, and to at least 25 V/div. 
Vertical Modes— Stored Mode: CH 1, CH 2, 
Chop, Dual and TVigger View. Nonstored Mode: 
CH 1, CH 2, Chop and Dual. 
Normal Mode (Store Mode Only) — Acquired 
displayed signal. 

Envelope Mode (Store Mode Only)— 1, 8, 16, 

32, 64, 128, 256 sweeps, or continuous at s'div 
settings of 2 ms to 0.2 s/div. 
Average Mode (Store Mode Only)— 8. 16. 32, 
64, 128 or 256 sweep averages. 
Process Mode (Store and View Mode 
Only)— Waveform: CH 1 -f CH 2 is within 6%. 
CH 1-CH 2 is within 6%. CH 1 x CH 2 is 
within 7%. Parameters (Selectable): RMS is 
within 3% + 6% of V/div setting. Mean is 
within 3+4% of V/div setting. P-P is within 
3 + 4% of V/div setting. Store or view wave- 
forms must acquire initial ground-reference 
level. 

Common-Mode Rejection Ratio — At least 

10:1 at 10 MHz (5-MHz storage). 

Input R and C— 1 M fi ±2% paralleled by 

33 pF. 

Maximum Input Voltage — 200 V (dc + peak 
ac) or 200 V p-p ac to 1 kHz. 
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HORIZONTAL SYSTEM 
(NONSTORE MODE ONLY) 

Time Base A— 0.2 s to 0.1 /is/div in a 1-2-5 se- 
quence. XIO Mag extends the maximum sweep 
rate to 10 ns/div. (At sweep speeds slower than 
0.2 s, the scope automatically goes to Roll 
mode.) 

Time Base B— 50 ms to 0.1 fis/div in a 1-2-5 
sequence. XIO Mag extends the maximum 
sweep rate to 10 ns/div. 
Variable Time Control — Continuously 
variable between calibrated settings of the A 
&div switch. Extends the slowest sweep rate 
to at least 0.5 s/div. 



Time Base Accuracy 





20 to 


to 




30»C 


55»C 


Unmagnified 


±2% 


±3% 


Magnified 


±3% 


±4% 



DIGITAL STORAGE 
HORIZONTAL ACQUISITION 

Resolution — Ten bit. 1024 data points. 
Range — Equivalent-Time Sampling: 50 ns to 
0.1 ms/div. Single-Sweep Storage: 0.2 s to 
0.1 ms/div. Roll Mode: 20 to 0.5 s/div. Envelope 
Mode: 0.2 s to 2 ms/div. 
Accuracy— 3% from -i-20 to -^30°C; 4% from 
to ■h55°C. 

Horizontal Display Modes — Nonstore: A 
sweep, B delay, alternate, X-Y. Storage: A 
sweep, B delay, X-Y. 

CALIBRATED SWEEP DELAY 

Differential Time Measurement Accuracy 
(Nonstore Mode) 

-1-15 to -h35°C Within 1% of Indicated value 
to -t-55°C Within 2.5% ot indicated value 

Delay Time Jitter (Nonstore Mode)— £l 

part in 10,000. 

Delay Time Resolution (Store Mode)— 14-bit. 
Cursor Accuracy (Store Mode) — AV: Within 
3%. AT: Real-time sampling is ±0.1% of fuU 
scale. Equivalent-time sampling from -t'20 to 
H-30°C is ±3%; from to +55°C is ±4%. 

TRIGGERING A AND B 

A Trigger Modes — Normal: Sweep generator 
requires a trigger to generate a sweep. 
Automatic: Sweep generator free runs in the 
absence of a trigger. Single sweep: One sweep 
is initiated by the first trigger after reset. 
Trigger Sources— Internal, CH 1, CH 2, com- 
posite, or external. 



Sensitivity and Coupling 



Coupling 


To 10 MHz To 50 MHz 


AC 


0.3 div above 30 Hz 1 5 div 


LF Rej 


0.5 div above 50 kHz 1 ,5 div 


HF Rej 


05 div, 30 Hz 

to 50 kHz - 


DC 


0.3 div 1.5 div 


External 


70 mV 350 mV 


TV 


Stable video rejection and sync 
separation from sync-negative 
NTSC or PAL composite video 



Trigger Jitter — Nonstore Mode: 1 ns or less 
at 50 MHz. Storage Mode: ±1 sample period. 
External Trigger View — Deflection Factor: 
Ext is 100 mV/div Ext - 10 is 1 V/div. 
External Trigger Input- R and C = l MQ 
paralleled by 33 pF. 200 V (dc + peak ac) 
maximum input. 

Acquisition-Window Trigger Point- Pre- 
trigger: V, of waveform occurs before trigger 
point. Midtrigger: '/^ of waveform occurs before 
trigger point. Posttrigger: of waveform oc- 
curs before trigger point. 

X-Y OPERATION (NONSTORE) 
Full Sensitivity X-Y (CH 1 Horizontal, CH 
2 Vertical)— 5 mV to 5 V/div with bandwidth 
of dc to 1 MHz. Phase difference is 3 ° from dc 
to 50 kHz. 

CRT AND DISPLAY FEATURES 

CRT— 8x10 div (0.6 cm/div) display, GH (P31) 
phosphor. 12 kV operating potential. 
Graticule — Internal. Vertical and horizontal 
centerlines marked in 5 minor div/msyor 0.6 
cm/div. 

Z-Axis Input— Range +3 to +25 V with l-MHz 
usable frequency range. Input resistance of at 
least 10 kO. 

ENVIRONMENTAL 
Ambient Tfemperature — Uperating: to 55°C. 
Nonoperating: -25 to 4^75°C. Option 01: -20 

to -t-55°C. 

Altitude— Operating: lb 4600 m (15,000 ft). 
Decrease maximum operating temperatures 
1°C for each 1,000 ft above 5,000 ft. 
Nonoperating: lb 15 000 m (50,000 ft). 
Vibration— 0.025 p-p (4 g's at 55 Hz) displace- 
ment, 15 minutes along each axis from 10 to 
55 Hz. 

Humidity— 120 hrs of MII^STD-202D, method 
106 °C, minus freezing and vibration. 
Shock— 30 g's half sine, U-ms duration on 
each axis. 



OTHER CHARACTERISTICS 
Cliart Output — Clock Rate: Flast or slow. 
Amplitude: 500 mV/div. Output Impiedance: 
220 tl. 

Calibrator— Output Voltage: 0.3 V ±1%. Out- 
put Resistance: 50 tl. Frequency: «1 kHz. 
AC Power Requirements — Line-Voltage 
Ranges: 90 to 132 V ac, 180 to 260 V ac. Line 
Frequency: 48 to 440 Hz. Power Consumption: 
50 W maximum. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Width 


237 


9.3 


Height 


112 


4.4 


Depth 






Handle Not 






Extended 


370 


14.6 


Handle Extended 


482 


19.0 


Weight « 


kg 


lb 


Net 


5.0 


11.1 


Shipping 


10.5 


23.1 



ORDERING INFORMATION 

336A Digital-Storage Portable 
Oscilloscope* ' 

Includes: Two lOX P6148A attenuator probes; 
accessory pouch (016-0718-00); Front-panel 
cover (016-0719-00); CRT fUter (378-0225-00); 
Operator manual (070-4421-00); and Service 
manual (070-4420-00). 

*' Contact your local sales office. 

OPTIONAL ACCESSORIES 

HClOO Plotter— Works through GPIB. $825 

Option 01— GPIB Cable -k $ 140 

RECOMMENDED PROBES 

P6148A— lOX Probe. $130 

A6303— Current Probe. $1,180 

AM 503— Current Probe Amplifier. $1,240 

RECOMMENDED CAMERA 

C-30BP Option 01— $1,665 
Camera Mounting Adapter — 

Order 016-0327-01 $175 

RECOMMENDED CART 

K212— For on-site mobility. $350 

The SONY®/TEKTRONIX» 336A U manufac- 
tured and marketed in Japan by Sony/ 
Tfektronix Corporation, Tbkyo, Japan. Outside 
of Japan, the 336A is available from Tfektronix, 
Inc., its marketing subsidiaries, and 
distributors. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center 
Toll free: 1-800-426-2200, Ext. 99. 
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Choose one of two human ittlerfa^es. If you are comfortable with left-to-right logical manupula- 
tions, choose the Tkk T201 with a calculator-like interface. If you excel at scope operation, choose 
the Tbk T202 with a traditional oscilloscope interface. 



EZiaT201/EBaT202 

TYPICAL APPLICATIONS 

• Field Service 

• Manufacturing Process Control 

• Plant Maintenance 

• Communications 

BENEFITS 

• Sophisticated Capabilities Made 
Ultra-Portabie and Easy to Use 

• LCD Display 

• Multiple Display Modes 

• Standard Battery Pack 

• Light Weight— 0.85 kg (1.9 lb) 

• One-Vfear Warranty 



FEATURES 

• Industry-Standard 20 MS/s Sample 
Rate with 500 ns Resolution 

• Single-Shot Bandwidth of 2 MHz; 
5 MHz for Repetitive Signals 

• Two Channels with Independent 
Time-Bases 

• Automatic Setup of Time and Trig- 
ger Functions 

• 10 mV to 20 V per Division 
Sensitivity 

• Elevated Ground Measurements to 
42 Volts 

• Front-Panel Setup Save/Recall 

• Save Reference Memory for 
Waveform Data 



• Signal Processing for Fast, 
Convenient Differential/Ratio 
Measurements 

• Signal Zoom for Detailed Waveform 
Characterization 

• Cursors/Screen Readout 

• Multimeter Mode 

Sophisticated Capabilities Made Ultra- 
Portable and Easy to Use 

The Tfelc T202 and T201 are Ught, compact 
and fit easily in a tool box, briefcase, 
glove compartment and in the palm of 
your hand. Only Tbk packs so much in so 
little and makes it easy enough for even 
a new user to make basic measurements 
in minutes. 

A battery pack is included and permits 
up to six hours of operation away from 
the bench. It recharges easily: just plug 
the pack in overnight and you're ready 
to go in the morning. 

A Choice of IWo Human Interfaces 

If you're a pro at scope operation, choose 
the Tek T202 with a traditional 
oscilloscope interface (shown here). If 
your are comfortable with left-to-right 
logical manipulations, you'U want to look 
at the Tfek T201 with a calculator-like 
interface. 

Big-Scope Performance 

For single-channel acquisitions, the T201 
and T202 provide an indistry-standard 
sampling rate of 20 MS/s. You can dititize, 
store and process single-shot events from 
dc to 2 MHz and repetitive signals to 
5 MHz— all with 7-bit vertical and 
horizontal resolution. 

Two charmels provide chopped, alternate 
or algebraically summed displays in the 
multiple vertical modes. Sensitivity to 
5 mV gives amplitude range for most ap- 
plications. The T202 retains up to nine 
front-panel setups and nine waveforms in 
non-volatile memory for time-saving con- 
venience, especially in the field. 

Digital voltmeter and time/counter 
capabilities are built in. The T200 Series 
virtually eliminates taking extra voltage 
and timing equipment on call. Between 
1 Hz and 6 MHz, typical accuracy ranges 
from 0.5% to 0.04%. The scopes can pro- 
duce power diagrams and display true 
RMS, DC, peak to peak and peak voltages 
with accuracies to within 1%. 

A Pleasure to Use— Anywhere 

Operation is as simple as capabilities are 
sophisticated. Time base and trigger func- 
tions can be set automatically. Just press 
the Auto Set button. The scope does the 
rest. All important settings can also be 
entered via simple programming 
sequences. 
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Waveform information is displayed in 
multiple screens at the top and bottom of 
the display. They can be scrolled horizon- 
tally for fast information access. Readouts 
include time, voltage and trigger 
information. 

Four cursors are provided for each chan- 
nel (two vertical, two horizontal) for 
measuring waveform characteristics with 
pushbutton convenience. Automatic 
setup for signal period, signal ground and 
peak voltage makes measurement results 
immediate and effortless. 

You can rely on the the T200 Series even 
in high ambient light conditions. Bright 
LCD display makes the scopes ideal for 
shop, office or outdoor use. 



CHARACTERISTICS 

VERTICAL SYSTEM 

Deflection Fiactor 

Range — 0.01 to 20 volts/div in a 1-2-5 sequence 

of 11 steps. DC Accuracy: Within 1% ±1 LSB 

to six divisions full scale. Increases ±0.01% per 

°C above 20 °C. 

Linearity— ±0.5 LSB. 

Step Response — 70 ns. 

Maximum Sample Rate — 20 MS/s for single 

channel acquisitions or 10 MS/s for in chop to 

alternate vertical mode. 

Vertical System Bandwidth ( - 3 dB)— DC to 

greater than 5 MHz. 

Useful Bandwidth— Up to 5 MHz for 

repetitive signals and up to 2 MHz for single- 
shot events (determined by requiring 10 
samples per signal period). 
Resolution — 7 bits, 20 levels per division. 
Chop Mode Switching Rate — (Chop mode not 
allowed above 20 ^^s per division). 20 /is/div to 
8MS/div: 40 -Seconds/Division Setting a 8 ms/ 
div: 5 kHz. 

Input Resistance and Capacitance — 

1 MO±0.25'V.; 25 pF±5 pF. 

Channel 1/Channel 2 Isolation— 100:1 at 

5 MHz. 

Maximum Safe Input voltage potential be- 
tween probe common plus input circuit to 
earth ground — 42 V max (dc ■^ peak ac) at 
5 MHz or less. 

HORIZONTAL SYSTEM 

Sweep Rate Sec/Div and Delta Time 
Calibrated Range — 1 hour/div to 50 ns'div set- 
table to within at least 1.0% of range or 
50 ns/div, whichever is greater 
Accuracy — ±0.1% of calibrated range. 
Time Difference between Sec/div and Delta 
Time — ±0.1 division. 
Resolution — 7 bits, 128 display points. 
Record Length— 256 points for CHI and CH2 
in single and alternating operation; 128 points 
each in chop operation. 
Minimum Resolution in Time Measurement 
(at 50 ns/div) — Continuous Sweeps: 2.5 ns per 
data point. Single Sweep: 50 ns/data point. 
Reference System of Time Base— 40 MHz 
±50 parts per million (quartz crystal 
controlled). 



MEMORY 

Save Reference Memory — Nine 256-point 
single channel acquisitions may be saved in 
reference memory. 

Save Setup Memory — Memory locations are 
available for storage of up to nine keyboard 
setups; Vertical .sensitivity and coupling are not 
capable of being saved. 

CURSORS 

Delta Time Measurement Accuracy — ±0.1 
division. 

Delta Voltage Measurement Accuracy — 

Same as vertical system. 

TRIGGERING SYSTEM 

Sensitivity— Internal: 0.5 division. External: 

Set at 1.5 volts. 

Jitter — ± 2 display points. 

Level Range— At least ±2.5 div from 0.0 V. 

Trigger Delay 

Pretrigger- Up to 12.8 divisions (two display 
screens) of pretrigger information are available. 
Post-Trigger— Up to 198.4 divisions (31 
display screens) of post-trigger information are 
available. 

External Trigger Input maximum safe in- 
put voltage potential between probe com- 
mon plus input circuit to earth ground — 
Shall not exceed 42 volts (dc + peak ac) at 
5 MHz or less. 

Input Resistance and Capacitance — 2.2 MQ 

±0.25%; 25 pF±5 pF 

DVM/COUNTER 
(VOLTAGE AND TIME) 

Frequency and Period — 

1 to 100 Hz at ±0.5%, 

101 Hz to 500 kHz ±0.08%, 

500 kHz to 5 MHz at ±0.04%. 

(Frequency and period are automatically 

calculated if signal duty cycle is greater than 

33%.) 

Voltage Measurement of True RMS, 
Average, Peak to Peak, and Zero to Peak — 

Refer to display accuracy. 

DISPLAY 

Dimensions of Display Area — 57.6 x 57.6 nuii 
with 6.4x6.4 divisions with 20 display points 
per division. 

Usable Signal Area — 100 points vertically by 
128 pwints horizontally. 

BATTERY PACK ELECTRICAL 
CHARACTERISTICS 
Changing Current (Switch-Selectable)— 

Low: 100 mA (1 ampere-hour batteries); 
High: 200 mA (4 ampere-hour batteries). 
Changing Time— (Full recharge of nickel- 
cadmium batteries) 

1 Ampere-hour batteries: 12 to 14 hours. 
4 Ampere-hour batteries: 24 to 30 hours. 
Battery Charger Power Source — Input 
power to the battery charger is supplied by the 
ac power source. 

Battery Overcurrent Protection Fuse— 

3 amps. 

BATTERY OPERATION 
Voltage Range — Normal Operation: -1-3.5 to 
-1-6.5 V. Non-Destructive Limits: -0.5 to 
-^15.0 V 



Battery Current Drain— Approximately 0.6 A 
to a maximum of 2.8 A, dependent upon the 
battery voltage and load. 
Leakage Current from Battery to Internal 
Circuitry — 300 ^^A maximum, when battery 
output is 6 V. 

Low Battery Voltage Warning— Threshold: 
4.75 V ±5%. Flashing Frequency: Approx- 
imately 1 Hz. 

Typical Battery Operating Time (Operating 
a T201/T202 between 20 and 30 °C)— Nickel- 
Cadmium (4 ampere-hour batteries) 
Single Channel Operation: 5 hours. 
Dual Chanel Operation: 3 hours. 
Alkaline Single Channel Op>eration: 6 hours. 
Dual Channel Operation: 2.5 hours. 

EVNIRONMENTAL CHARACTERISTICS 

Temperature— Operating: to 40 °C. 
Nonoperating: -30 to +75°C. 
Altitude— Operating: lb 4500 meters (15,000 
feet). Maximum operating temperature 
decreased one degree C per 1,000 feet above 
5,000 feet. Nonoperating: lb 15,000 meters 
(50,000 feet). 

Humidity — (Operating and Nonoperating) 5 
cycles (120 hours) referenced to MIL-T-2880OC 
paragraph 4.5.5.1.2.2 for Type III, Cla-ss 5 in- 
struments. Nonoperating and operating at 90% 
relative humidity +0% or -5%. Operating at 
+ 30 and +40°C. Nonoperating at +30 to 
+ 60°C. 

EMI (Electromagnetic Interference) — Does 
not meet radiated or conducted emission re- 
quirements per VDE-0871, Class B. 
Vibration (Operating) — Sinu.soidal vibration 
in the X, Y, and Z axes with the frequency 
varied 10 to 55 Hz in one minute cycles for a 
duration of 15 minutes. Tbtal displacement 
0.025 inch p-p (4 g at 55 Hz). 
Shock — (Operating and nonoperating) 150 g, 
half -sine, 2 ms duration, 2 shocks per axis for 
a total of 12 shocks. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Width 

Height 

Depth 


111 
257 
48 


4,4 
10.1 
1.9 


Weight « 


kg 


lb 


Net 

Shipping 


0.85 
3.2 


1.9 

6,9 





ORDERING INFORMATION 



T201 5 MHz Digital Storage 
Oscilloscope. $1,995 
Includes: Two P6115, IX Voltage Probe 
Packages; ac/dc Adapter; Operator's Manual; 
Battery Pack/Carrying Ca.se. 
T202 5 MHz Digital Storage 
Oscilloscope. .fl,995 
Includes: Same as TlOl. 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland, 220 V, 50 Hz. 
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DIGITAL OSCILLOSCOPES AND WAVEFORM DIGITIZERS 





Analog 


Maximum 






Maximum 


Single-shot*^ 


Equiv*» 




Digtttzing 


Digitizing 


Vertical 


Data Words 


Stored 


Storage 


Storage 


Type 


BW 


Rate 


Resolution 


per Wawefonn 


Waveforms 


BW 


BW (rep) 


11801 


20 GHz*6 


200 KSfe 


8 bits 


Up to 5,120 


500K pts 


N/A 


20 GHz 


11802 


20 GHz*5*6 


200 KS/s 


8 bits 


Up to 5120 


500K pis 


N/A 


20 GHz'5 


11201 


400 MHz 


20 MS* 


9 bits 


Up to 1Q240 


180K pis 


2 MHz 


400 MHz 


11401 


500 MHz 


20 MS/s 


10 bits*3 


Up to 10240 


100K pts 


2 MHz 


500 MHz 


11402 


1 GHz 












1 GHz 


7D20 


100 MHz 










10 MHz 




7854 


400 MHz*" 


500 kHz 


10 bits 


Up to 1024 


Up to 40 


50 kHz 


400 MHz 






Ext Clock 













Single-^wt Storage Bandwidth is a measure qf the highest frequency sine wave that can be stored in a single sweep and displayed in a visaaily 
useful manner. This is dependent on both the maximum digitizing rate as well as the display reconstruction technique used 
Equivalent Storage Bandwidth indicates the highest frequency repetitive signal that can be stored and displayed with less than 3 dS loss cf signal 
amplitude using equivalent-time digitizing techniques. 

'^14 bits urith averaging. 

'* 14 GHz with sampling. 

5 GHz if delay lines are used. 

With SD24 or SD26 sampling head The analog txindundlh is a function only qf the sampling head 
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THE NEW STANDARD IN HIGH-PERFORMANCE OSCILLOSCOPES 



CONTENTS 

11201 400 MHz Oscilloscope 244 

11401 500 MHz Oscilloscope 246 



11402 1 GHz Oscilloscope 246 

11801 Digital Sampling 
Oscilloscope 251 

11802 Digital Sampling 

Oscilloscope 251 

Sampling Heads 254 

Oscilloscope Plug-Ins 277 



Test and Measurement Software . 458 
Oscilloscope Accessories 

Optical-Electrical Converters . . 488 

Cameras/Video Copier/ 



Plotter 501 

Probes 518 

Carts 549 

Customer Information 558 

Service/Support 559 

Training 564 



TEK's NEW 11000-Series Digitizers offer 
the widest selection of performance 
features and models. 

• NEW 11801 Digital Sampling Oscillo- 
scope with 17.5 ps rise time, eight 
channels (expandable 136), choice of 
dual-channel TDR/acquisition or dual- 
channel acquisition only heads. 

• NEW 11802 Digital SampUng Oscillo- 
scope with 17.5 ps rise time, two inter- 
nal pre-trigger delay lines, four chan- 
nels, choice of dual-channel TDR/ac- 
quisition or dual-channel acquisition 
only heads. 

• NEW 11201 400 MHz Digitizing Oscil- 
loscope with four channels of signjd ac- 
quisition (eight channels of display) in 
a high-value monolithic package. 

• 11401 500 MHz Digitizing Oscilloscope 
with up to eight channels of signal ac- 
quisition, plug-in modularity. 

• 11402 IGHz Digitizing Oscilloscope with 
up to eight channels of signal acquisi- 
tion, plug-in modularity. 



All these products share these important 
features and benefits, each designed to 
offer you high value and performance. 

• High Bandwidth— to 20 GHz with 
11800-Series Sampling oscilloscopes, to 
1 GHz with 11402-Series Digitizing 
System. 

• Full Programmability— provides control 
from either IEEE-488 (GPIB) or 
RS-232C interfaces, both of which are 
standard. 

• Intuitive User Interface— convenient 
screen menus and touch screen 
eliminate front-panel clutter and 
confusion. 

• Large, High-resolution Display— 9-inch 
diagonal monochrome display for easy 
viewing. 
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DIGITAL OSCILLOSCOPE AND WAVEFORM DIGITIZER SELECTION GUIDE 





Analog 


Maximum 






Maximum 


Single-shot*' 


Equiv** 




Digitizing 


Digitizing 


Vertical 


Data Words 


Stored 


Storage 


Storage 


Type 


BW 


Rate 


Resolution 


per Wavefomi 


W^fbrms 


BW 


BW (rep) 


11201 


400 MHz 


20 MS/s 


9 bits 


Up to 10,240 


100K pts 


2 MHz 


400 MHz 


11401 


500 MHz 












500 MHz 


11402 


1 GHz 


20 MS/s 


10 bits*3 


Up to 1Q240 


100K pis 


2 MHz 


1 GHz 


11801 


20 GHz 


200 KSfe 


8 bits 


Up to 5,120 


500K pts 


N/A 


20 GHz 


11802 


20 GHz'" 


200 KS/s 


8 bits 


Up to 5,120 


500K pts 


N/A 


20 GHz'" 



•' Single-shot Storage Bandwidth is a measure of the highest frequency sine wave that 
visually useful manner. This is dependent on both the maximum digitizing rate as 

" EquiiHilent Storage Bandwidth indicates the highest frequency repetitive signal that 
of signal amplitude using equivalent-time digitizing techniques. 
lU bits with averaging. 

'* 5 GHz when, tising internal delay lines. 



can be stored in a single sweep and displayed in a 
well as the display reconstruction technique used, 
can be stored and displayed with less than 3 dB loss 



11000 SERIES SCOPE/PLUG-IN MAXIMUM BANDWIDTH MATRIX 



Scope/Plug-In 


11A71 
Single Channel 


11A52 
Dual Channel 


11A32 
Dual Channel 


11A34 
Four Channel 


11A33 
Differential 


11401 
11402 


500 MHz 
1 GHz 


500 MHz 
600 MHz 


350 MHz 
400 MHz 


300 MHz 
300 MHz 


150 MHz 
150 MHz 


1 f 1 ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^m ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 




Unparalled Ease of Use with a large touch 
screen and simple menus. All but a few of the 
buttons and knobs have been eliminated in 
favor of a system that on ly presents selections 
when they are valid and/or ns^ul. 



Vectoring gives your sampled displays almost 
the look of analog, removes visual aliasing, 
speeds your analysis. 



Eye patterns can be created for checking 
digital communications systems. 
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15. &e 






fivatitrt- 
•tnts 


Hain Slit 

Rain Paa 

-125-1 










Ufa 1 

LI 


[bob 

off 



Logic-State triggering with the NEW P6408 Prube gims you 16 channels of word recognition, 
for use with 11000-Series and other oscilloscopes. The trigger word is manually programmed 
via 16 miniature DIP switches on the probe pod. Qualifier line allows synchronous triggering. 



What you see is what you get. 11000-Series 
Digitizing Oscilloscopes give you high-fidelity 
representations of your signal. Low-noise and 
high-resolution displays increase measure- 
ment confidence and accuracy, as in this 
measurement of peak-to-peak amplitude. 



Unmatched Waveform Processing — 

automatic measurement features with 
convenient user-defined controls speed 
measurement tasks. 

Multiple Long Record Lengths— up to 

10,240 points each with the 11201, 11401 
and 11402. 

TEKPROBE™ Interface— convenient 
power and communication link between 
probe and oscilloscope, plus high-quality 
signal path. 

A complete line of accessories— passive 
and active probes, optical-electrical con- 
verters, carts, and recording devices com- 
plement your measurement system. 

On-site Warranty-Plus Service— this op- 
tion provides fast response to keep you 
productive. 
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NEW 



11201 

Digitizing Oscilloscope 

The 11201 complies with IEEE San- 
dard 488.1-1987. RS-232C, and with 
Tektronix Standard Codes and Formats. 



GPIB 

iEEE-4ea 



TYPICAL APPLICATIONS 

• Power Supply Testing 

• Digital Design and Test 

• Communications 

BENEFITS 

• High Price/Performance Ratio 

• High-Resolution Displays 

• Automatic Measurements 

FEATURES 

• 400-MHz Bandwidth 

• 8 Channel Display, 4 Channel 
Acquisition 

• Switchable Impedance 500, 1 MO 

• 10-ps Horizontal Resolution, 9-bit 
Vertical Resolution 

• Waveform Processing and Automatic 
Pulse parameters 

• Multiple 10,240-Point Waveform 
Records 

• Simplified Feature Access 

• External Ti'lgger 

• Fully Programmable via GPIB and 
RS-232C 

With all the waveform processing power 
of the best digital storage oscUloscope, the 
11201 offers a new level of value in high- 
performance measurement. Its monolith- 
ic design includes state-of-the-art fea- 
tures that make it extremely easy to use 
in your lab or system. 

Choose Your Computer Interface 

The 11201 has both IEEE-488 and 
RS-232C interfaces as standard features 
for data transfer and instrument control. 
The RS-232C port lets you control the in- 
strument with a PC, upload or download 
waveforms from a workstation or main- 
frame, or run diagnostics over a modem. 
GPIB and RS-232C menus let you match 
interface parameters with a controller, 
modem, or host. If speed is a considera- 
tion, the parallel interface provided by 
the IEEE-488 port should be used. A 
DMA option can be added to make GPIB 
data transfers even faster. Whichever bus 
is chosen, the 11201 responds to a logical 
set of Tfektronix Standard Codes and Fhr- 
mats commands that make it easy to 
write your test procedures. 




Accurate, Automatic Measurements 

The 11201 performs waveform -processing 
fucntions, pulse-parameter analysis, cur- 
sor functions, and trigger-to-trigger 
measurements that cover a full range of 
measurement needs. A special annotation 
mode shows where measurements are be- 
ing made on the trace so users can feel 
confident that they are on target. Dot 
cursors can be split between two 
waveforms to make propagation-delay 
measurements or to compare voltages. 
Measurement zones can be set to limit the 
automatic measurement to a portion of 
a displayed trace. Users can set proximal, 
distal, and mesial levels to customize tim- 
ing measurements. Up to six measure- 
ment results can be displayed and con- 
tinuously updated as the data changes. 
This lets users make acjjustments and see 
the results quicker than ever before. A 
direct hard-copy output includes time 
and date of the measurement for 
archiving. 



CHARACTERISTICS 

VERTICAL SYSTEM 
Equivalent-Time Bandwidth— 

a 10 mV; 400 MHz 

5 to 9.95 mV: 350 MHz 

2 to 4.98 mV; 250 MHz 

1 to 1.99 mV: 200 MHz. 

Vertical Resolution— 9 bits (512 levels). 

Two built-in four-pole bandwidth-limit filters 

(100 and 20 MHz) may be activated to reduce 

unwanted high-frequency noise at 24 dB/ 

octave for each channel. 



Both coarse and fine deflection-factor steps are 
fully calibrated. At 1 mV/div, the high- 
resolution calibrated dc offset has a setability 
of 25 /iV and a range of ± 1 V (equivalent to 
16 bits), giving an effective screen height of 
2000 div. 

Number of Channels — Four 

Calibrated Deflection Factors — Coarse steps: 

1 mV to 10 V/div in 1-2-5 sequence. Fine steps; 

Between coarse steps in 1% increments of next 

more-sensitive coarse step. 

Accuracy — 

AVolts dc accuracy: ±(1.4% +0.012 div). 
DC Balance, 1 to 99.5 mV/div: ±(1.0 mV+0.10 
div). 

Offset Accuracy, 1 to 99.5 mV/div ( ± 1 V range): 
±(0.4% +0.5 mV). 

For absolute dc accuracy of single-point 
measurements using offset, add the Offset Ac- 
curacy and DC Balance terms, 
Offset Range— 

1 to 99.5 mV/div: ±1 V; Resolution: 25 /iV. 
100 mV to 0.995 V/div: ± 10 V; Resolution: 250 
mV. 

1 to 10 V/div: ±100 V; Resolution: 2.5 mV. 
Typical Noise (RMS)— 

1 to 1.99 mV/div: 0.22 div. 

2 to 4.98 mV/div: 0.13 div. 
4 to 9.95 mV/div: 0.07 div. 
10 mV to 10 V/div: 0.06 div. 

Input Impedance — Switchable 1 Mfi in 
parallel with 15 pF, or 50 ±2.0%. 
Input Coupling Modes — AC, DC, and off. 
Maximum Input Voltage— 1 Mfi: 500 V (dr + 
peak ac). 50 11: Input automatically disconnects 
when the input signal exceeds safe limits. 
Manual reset. 
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HORIZONTAL SYSTEM 

Time Bases— Two identical built-in time bases. 
Record Duration— 5.12 ns to 1024 s in 1-2-6 
sequence. 

Time Base Accuracy— 100 ps -1-0.002% of 
measurement interval. 

Record Length — 512 points to 10,240 points. 
Sampling Rate — 20 MS/s maximum. 
Main Record Positioning- Position the main 
record with respect to the trigger point of the 
main record. Pretrigger: 1 record duration. Post 
trigger: 1 record duration. Resolution: 1 main 
record point. 

Windows — In addition to the main record, 
either one or two window records may be ac- 
quired and displayed. The window records may 
be of a different length (duration) and may 
have a smaller time/div than the main record. 

If two window records are used, they have the 
same duration and time/div settings and can 
be positioned independently. 
Window Record Positioning — The window 
records are positioned relative to a window 
trigger point, which may be positioned relative 
to the main record's trigger point delayed by 
either time or events. 

Main -* Window Time Measurement — The 

time i)etween the MAIN record trigger and the 
WINDOW trigger can be measured precisely, 
even if each trigger occurs only once. 
Repetitive events allow this measurement to 
be averaged for better resolution and accuracy. 
Single Trigger Precision: 200 ps. Repetitive 
Precision: 10 ps, after 100 averages. Accuracy: 
250 ps +0.002% of record duration. 

TRIGGERING SYSTEM 

Range — ±FuIl screen. 
Bandwidth — 400 MHz maximum. 
Coupling and Sensitivity- 
Internal DC Coupled: 0.75 div from dc to 50 
MHz, increasing to 2 div at 400 MHz. 
Noise Reject Coupled: 1.8 div or less from dc 
to 50 MHz, increasing to 4 div at 400 MHz. 
AC Coupled: 0.75 div from 60 Hz to 50 MHz, 
increasing to 2 div at 400 MHz. Attenuates 
signals below 50 Hz. 

HF Reject Coupled: 1.0 div from dc to 30 kHz. 

LF Reject Coupled: 1.0 div from 80 kHz to 
50 MHz, increasing to 2 div at 400 MHz. 
External Coupling and Sensitivity— DC 
Coupled: 750 mV. Noise Reject Coupled: 1.8 V 
from DC to 50 MHz increasing to 40 V at 
400 MHz. AC Coupled: 1 V from 60 Hz to 
50 MHz, increasing to 40 V at 400 MHz; at- 
tenuates signals below 60 Hz. HF Reject Cou- 
pled: 1 V from DC to 30 kHz. LF Reject Cou- 
pled: 2 V from 80 kHz. lb 50 MHz: Triggering 
signal requirements increase to 2 V at 400 MHz 
with DC, AC, and LF R^ect coupling. Fbr Noise 
Reject Coupling above 50 MHz, triggering signal 
requirements increase to 4 V at 400 MHz. 
Maximum Input — 150 V (dc -i- peak ac). 
Impedance— 1 MQ paralleled by 15 pF. 
Holdoff Range— 500 ns to 10 s. 



MEASUREMENT SYSTEM 
Waveform-Processing Functions 
Measurement Set — 

Amplitude Measurements 
Timing Measurements 
Area and Energy 
Cursors 

Horizontal and Vertical Bars 
Measurement-zone Delimiters 

CRT AND DISPLAY FEATURES 
Standard CRT — 9 in. diagonal, monochrome, 
magnetic deflection. Vertical raster-scan 
orientation. 

Standard Phosphor— GH (P31). 
Video Resolution — 562 horizontal by 704 ver- 
tical displayed pixels. 

INPUTS/OUTPUTS 

Printers and Plotters — Centronics Interface 
supports Epson or dot matrix printers. 

POWER REQUIREMENTS 

Line-Voltage Ranges— 90 to 132 V RMS. 180 

to 250 V RMS. 

Line Frequency — 48 to 440 Hz. 
Maximum Power Consumption — 320 W. 

ENVIRONMENTAL AND SAFETY 

Temperature — Operating: to -h60°C. Non- 
operating: -40 to +-75°C. 
Humidity — Operating and Nonoperating: Up 
to 95% relative humidity, up to +50°C. 
Altitude, Vibration, Shock, Bench Han- 
dling—Meets MIL-T-28800C, Type ni, Class 5. 
Electromagnetic Compatibility — Meets MIL- 
T-28800C; MII^STD-461B; FCC Part 16, Subpart 
J, Class B; VDE 0871/6.78 Class B; CE-01 Part 
4 with exceptions; CE-03 Part 4, Curve 1; 
CE-03 Part 4, Curve 4, Navy, NB, BB (with ex- 
ceptions); CS-01 Part 7; CS-02 Part 4 (with ex- 
ceptions); CS-06 1^ 5; RE-01 Part 4 ( with ex- 
ceptions); RE-02 Part 4; RS-01 Part 4; RS-03 
Part 7 (Umited to 1 GHz). 
Safety— Usted UL 1244; CSA Bulletin 556B, 
September 1973; Tbktronix self -certification to 
comply with lEC 348 recommendations. 

PHYSICAL CHARACTERISTICS 

Cabinet Rackmount 



Dimensions 


mm 


In. 


mm 


In. 


Width 


448 


17.6 


483 


19.0 


Height 


238 


9.4 


222 


8.8 


Depth 


599 


23.6 


550 


21.6 


Weights ^ 


kg 


lb 


kg 


lb 


Net 


19 


41.6 


22.0 


48.0 


Shipping 


28.0 


62.0 


31.4 


68.0 



ORDERING INFORMATION 

11201— 400-Mnz Programmable 
Digitizing Oscilloscope.*' 
Includes: Introduction manual (070-7274-00); 
Service manual (070-7279-00); User Reference 
(070-7275-00); Programmer Reference 
(070-7276-00); Programmer Quick Reference 
(070-7277-00); Incoming Inspection Procedure 
(070-7278-00); Power cord (161-0066-00). 



OPTIONS 

Option 23— Includes four P6134 probes." 

Option IR— Rackmount." 

Includes: Hardware, tooling, and instructions 

for converting bench model to rackmount 

configuration. 

Option 2D — Memory Expansion. Expands 
total waveform memory." 
Option 4D— DMA Controller. Increases data 
transfer speed over GPIB."' 

RECOMMENDED SOFTWARE 
For more information on utiUty and applica- 
tion software, see the Test and Measurement 
Software Section. 

INTERNATIONAL POWER PLUG OPTIONS 

Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 60 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 250 V, 60 Hz. 
Option A5— Switzerland 240 V, ,50 Hz. 

WARRANTY-PLUS SERVICE PLANS 
See Customer Services and Information 
section. 

QO— On-Site Product Installation and Set- 
Up." 

Ql — One year on-site service." 

OPTIONAL ACCESSORIES 

Power-Supply Extended 
Diagnostics— Order 067-1264-00. $320 
Camera— C-4 Option 10. $450 
Cables— 

(GPIB) 2 m. Order 012-0991-00. $160 
(RS-232C) 10 ft. Order 012-0911-00. $100 
(Centronics) 10 ft for hard copy 
output. Order 012-0555-00. $125 
Recommended Probes — See recommended 
probes in plug-in section, page 277. 
Recommended Cart— K217. $510 

SOFTWARE SUPPORT 

11201-Series/IBM PC Utility- 
Order S47P109" 
11201-Series Asyst Driver- 
Order S47P304" 

• ' Contact your local sales office. 

TECHNICAL ASSISTANCE SERVICES 
When you need technical assistance to sup- 
plement your own resources, Tektronix can 
arrange the services of an application 
engineer skilled In meeting your needs. For 
more information, see the Total Solutk>n/New 
Products section, page 35. 

TRAINING 

Tektronix Instrument Group Customer Train- 
ing offers operation and application training 
to help you get full value out of your in- 
strumentation Investment. See Customer 
Training section for Information or call 
1-800-835-9433 ext. 430. In Oregon, call 
1-629-1017 (collect). 
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I LlX DIGITIZING OSCILLOSCOPES 



11000 
SERIES 



11400 Series 

Digitizing Oscilloscopes 

The 11400 Series comply with IEEE 
Standard 488.1-1987, RS-232C, and with 
Tektronix Standard Codes and Formats. 



TYPICAL APPLICATIONS 

• Waveform Characterization 

• Prototype Troubleshooting and 
Debugging 

• Measurement Against a Standard 

BENEFITS 

• Plug-In Modularity 

• Look and Feel of Analog Scopes 

• Uncluttered Easy-to-Use Controls 

FEATURES 

• 1-GHz and 500-MHz Bandwidth 

• Eight Channels of Display and 
Acquisition 

• Waveform Processing and Automatic 
Pulse Parameters 

• Multiple 10,240-Point Waveform 
Records 

• Accepts Differential, High- 
Impedance, and 50 (I Input 
Amplifiers 

• Fully Programmable via GPIB and 
RS-232C 

These versatile scopes, with their array 
of supporting plug-ins and probes, solve 
measurement problems equally well on a 
designer's bench or in a programmable 
test system. Digital designers will benefit 
from flexible triggering features and an 
eight-channel display. Analog and power- 
supply designers can apply extensive 
waveform processing to signals acquired 
through high-performance differential 
and .single-ended amplifiers. llOOO-Series 
digitizing scopes can follow your designs 
into production. Full programmability via 
either IEEE-488 or RS-232C and features 
like a DMA controller for fast waveform 
transfers make these scopes a perfect fit 
for systems. UOOO-Series digitizing oscillo- 
scopes set new standards in performance. 



GPIB 

IEEE-4S6 




The 11401/11402 are ideal for digitizing and accurately measuring repetitive waveforms. 10-14 
bit xm-tical resolution, 20 MS/s A/D conversion system provides a cost-effective solutio7i to a 
wide range of measurement problems. 



Live Display of Up to Eight Traces 

The 11401/11402 each support three 
vertical-amplifier plug-ins. This means 
you can acquire up to eight channels of 
data at 300 MHz, up to three channels of 
data at 1 GHz. You can, of course, mix and 
match the plug-ins to design the system 
that works best for you. The update rate 
is so fast that the 11401 and 11402 have 
the look and feel of analog scopes. 
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High Vertical and IHorizontai Resolution 

The 11401 and 11402 uniquely combine 
wide bandwidth with 10-ps horizontal 
resolution and 10-bit vertical resolution 
(vertical resolution can be increased to 14 
bits when signals are averaged). Other 
vendors have made a tradeoff: bandwidth 
for vertical resolution or vertical resolu- 
tion for bandwidth. The 11401/11402 give 
you both for making demanding voltage 
and timing measurements in one box. In 
addition, the 11401/11402's trigger-to- 
trigger measurement feature delivers 
200-ps precision on single-shot time A— B 
measurements and can even provide 
10-ps precision with averaging. Trigger- 
to-trigger measurements of this nature 
are orUy available on the 11401/11402 and 
a few expensive, standalone counter/ 
timers. Also, window records can be used 
to increase horizontal resolution on 
specific segments of main records to pro- 
vide a clear picture of signal details. 

Multiple Long Record Lengths 

The 11401/11402 can acquire multiple 
records of up to 10,240 points each. No 
other scope can capture as much data at 
once on repetitive waveforms. The main- 
frames can contain up to 102,400 points 
of waveform memory with Option 2D. 
Long records and large storage capacity 
combine to let users gather data over 
relatively long periods of time with high 
resolution and improve measurement ac- 
curacy. One doesn't need a computer to 
log waveform data. Waveforms can be 
stored in the scope for later analysis. 



Versatility for a Wide Range of 
Applications 

Five plug-ins and new probes bring out- 
standing versatility to the 11401/ 
11402. The measurement-system and 
waveform-processing functions lead to 
quick solutions to a wide variety of 
voltage, time, area, and energy problems. 
These scopes can process and measure 
signals from high-bandwidth 50-ohm 
amplifiers, high-impedance ampUfiers, 
and differential amplifiers. 1-mV sensitivi- 
ty and 500-V maximum input voltage let 
users capture small signals from 
transducers or monitor ac power lines. 
Past overdrive recovery and up to 2000 
divisions of dynamic range give the 
11401/11402 the power to look at even the 
smallest detail on difficult-to-capture 
waveforms. 

Unparalleled Ease of Use 

The 11401 and 11402 use simple parallel 
menus and touch screen to give easy ac- 
cess to their measurement and display 
features. All but a few of the buttons and 
knobs have been eliminated in favor of 
a system that only presents selections 
when they are valid and/or useful. An 
autoset function sets up the scope for you 
based upon the signal characteristics of 
the selected trace. This function can be 
activated from the probe tip, allowing for 
hands-off operation of the scope. Autoset 
frees the operator to concentrate on the 
measurement problem and the probe con- 
nection. The most commonly used func- 
tions are no deeper than a second menu 
level. Icons let you assign the knobs to 
waveform size and position no matter 
what operating mode you are in. 



Pop-up menus present choices and fold 
down when those selections are made. 
One-button hard-copy generation is made 
possible by software drivers compatible 
with low-cost Epson dot-matrix printers. 
Overall, the operation of the 11401/ 
11402 is intuitive. The instrument can be 
u.sed easily even if it is not used every day. 
Acquisition, measurement, and documen- 
tation is as simple as six touches: Auto- 
set, measure, measurements, rise, exit, 
hard copy. It doesn't get any simpler 

Plug-In Modularity 

The 11401 and 11402 accept five different 
vertical amplifiers. Each scope will accept 
three of these amplifiers in its plug-in 
compartments. You can configure a scope 
to meet your particular needs, for 
example: 

• Uniing Measurements on High-Speed 
Logic 

Use three llATls in the 11402 for three 
1-GHz bandwidth channels. 

• Characterization of Waveforms in a 
Lab 

Select an 11A52 for two 600 MHz band- 
width 50-ohm channels, an 11A33 for 
high-bandwidth differential measure- 
ments, and an 11A34 for four high- 
impedance channels. 

• Prototype Troubleshooting and 
Debugging 

Use two four-channel amplifiers and a 
two-channel high-bandwidth amplifier 
This configuration gives you eight chan- 
nels of acquisition for timing analysis 
and two high-bandwidth channels for 
exacting pulse response measurements. 

• Power-Supply Evaluation 

Use three differential amplifiers to 
determine efficiency and stabiUty and 
to measure noise and ripple. 

• DAC and Operational-Amplifier Set- 
tling Time 

Past overdrive recovery and up to 14 
bits of resolution make possible settling- 
time measurements to within a fraction 
of a percent. 

The Most Accurate Instruments of Their 
Kind 

The 11401 and 11402 are the most ac- 
curate high-bandwidth scopes on the 
market. They combine the timing ac- 
curacy inherent in digital time bases with 
1 % vertical accuracy. The Enhanced Ac- 
curacy feature ensures that the highest 
accuracy is maintained. The scope 
prompts the user to start the routines 
whenever temperature or configuration 
changes warrant it. You can even assign 
the 11401/11402 to start Enhanced 
Accuracy routines automatically. Time- 
base accuracy is 100 ps -i-0.002% of the 
measured time interval. 
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Two built-in time bases provide the func- 
tionality of delaying and delayed sweeps in 
analog scopes. The main time base d^ines the 
overall acquisition interval and the window 
time base allows high-resolution acquisition 
qf small portions of complex wav^orms. 



I 




The 11401 and 11U02 can dixplay up to eight 
traces from a variety of sources. Display eight 
channels qf live wav^orms for timing aiuUysis 
on digital systems, or display combinations 
of live and stored wav^orms. 



The 11401 and 11402's accurate, 
automatic measurements can replace 
dedicated counter/timers and ac volt- 
meters. Devices and subassemblies can be 
tested to tighter tolerances, improving 
end product performance and quality. 

On-Site Serviceability 

These scopes are card modular; they have 
extensive self-test and diagnostic routines 
and reliability built-in. On-site WarrarUy- 
Plus service options help you keep the in- 
struments up and running when down 
time might otherwise halt your produc- 
tion line. Ttektronix service technicians 
can be at your facility repairing these 
products within eight working hours if 
you are within 75 miles of designated U.S. 
service centers. 

Probe interface 

We've set a new standard for probe inter- 
facing. Signal and probe-power connec- 
tions are all made at the amplifier input, 
eliminating extra probe-power lines. We 
can support as many active probes as you 
have channels. A smart serial interface 
between the probe and the scope lets you 
stop worrying about the proper termina- 
tion impedance; it is set automatically. 
You can autoset the scope or sequence 
through a series of front-panel set-ups all 
from the probe-ID button. This leaves 
your hands free to probe your circuit. A 
full complement of active and passive 




Multiple uxuvfonn-pamrneter measurements 
can be performed and are updated continuofus- 
ly. A compare-and-reference measurement 
mode allows measurement results to be com- 
pared to a standard, and the difference of two 
results to be displayed. 

probes with this new interface is ready 
to assist in the solution to your measure- 
ment problems. 

Clioose Ybur Computer Interface 

The 11401 and 11402 have both lEEE-488 
and RS-232C interfaces as standard 
features for data transfer and instrument 
control. The RS-232C port lets you con- 
trol the instrument with a PC, upload or 
download waveforms from a workstation 
or mainframe, or run diagnostics over a 
modem. GPIB and RS-232C menus let you 
match interface parameters with a con- 
troller, modem, or host. If speed is a con- 
sideration, the parallel interface provided 
by the lEEE-488 port should be used. A 
DMA option can be added to speed up 
GPIB data transfers even further. 
Whichever bus is chosen, the instruments 
respond to a logical set of Tfektronix 
Standard Codes and Formats commands 
that make it easy to write your test 
procedures. 

Accurate, Automatic Measurements 

The only reason oscilloscopes exist is for 
making measurements. The 11401 and 
11402 perform waveform-processing 
functions, pulse-parameter analysis, cur- 
sor functions, and trigger-to-trigger 
measurements that combine to cover a 
full range of measurement needs. A 
special annotation mode shows where 
measurements are being made on the 
trace so users can feel confident that they 



are on target. Dot cursors can be split be- 
tween two waveforms to make propa- 
gation-delay measurements or to compare 
voltages. Measurement zones can be set 
to limit the automatic measurement to a 
portion of a displayed trace. Users can set 
proximal, distal, and mesial levels to 
customize timing measurements. Up to 
six measurement results can be displayed 
at once and continuously updated as the 
data changes. This lets users make adjust- 
ments and see the results quicker than 
ever before. A direct hard-copy output is 
provided that includes time and date of 
the measurement for archiving. 

A Measurable Advance in Oscilloscope 
Technology 

Higher bandwidths, better resolution, 
more accuracy, more versatility, hardware 
and software modular, easier to use and 
service, the 11400 Series sets new stan- 
dards for digitizing oscilloscopes. 



CHARACTERISTICS 

VERTICAL SYSTEM 
Accuracy With Enhanced Accuracy — 

Depends on ptug-in unit. 
Equivalent-Time Bandwidth — Depends on 
plug-in used. (See Maximum Bandwidth Matrix 
in the llOOO-Series Reference section.) 
Vertical Resolution— 10 bits (1024 levels.) 
Resolution can be increased to 14 bits (16384 
levels) using signal averaging. 
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High bandwidth allows capture and measure- 
ment of fast rise times. Measurements can be 
customized and annotated to clearly show 
where and how the measurement is being 
made. 

( 

HORIZONTAL SYSTEM 

Time Bases — ^Two identical biiilt-in time bases. 
Record Duration— 5.12 ns to 1024 s in 1-2-5 
sequence. 

Time-Base Accuracy— 100 ps +0.002% of 
measurement interval. 

Record Length— 512 points to 10,240 points. 
Sampling Rate— 20 MS/s maximum. 
Main Record Positioning — Position of the 
main record with respect to the trigger point 
k of the main record. Pretrigger: 1 record dura- 
tion. Posttrlgger: 1 record duration. Resolution: 
1 main record point. 

Windows — In addition to the main record, 

I either one or two window records may be ac- 
quired and displayed. The window records may 
be of a different length (duration) and may 
have a smaller time/div than the main record. 

If two window records are used, they have the 
same duration and time/div settings and can 
be positioned independently. 
Window Record Positioning— The window 
records are positioned relative to a window 
trigger point, which may be positioned relative 
to the main record's trigger point delayed by 
either time or events. 

Main— Window Time Measurement — The 

time between the MAIN record trigger and the 
WINDOW trigger can be measured precisely, 
even if each trigger occurs only once. 
Repetitive events allow this measurement to 
be averaged for better resolution and accuracy. 
Single Trigger Precision: 200 ps. Repetitive 
Precision: 10 ps, after 100 averages. Accuracy: 
250 ps +0.002% of record duration. 

TRIGGERING SYSTEM r 
Range — ±Full screen. 
Bandwidth — 500 MHz maximum. . , 




Advanced wavrform processing allows live 
measurements to replace simulation for many 
applications Shown is an example of a 
Iran^ormer core-loss measurement at the com- 
ponent's operating conditions. 



Coupling and Sensitivity — 

DC Coupled: 0.35 div from dc to 50 MHz, in- 
creasing to 1 div at 500 MHz. 
Noise Reject Coupled: 1.2 div or less from dc 
to 50 MHz, increasing to 3 div at 500 MHz. 
AC Coupled: 0.35 div from 60 Hz to 50 MHz 
increasing to 1 div at 500 MHz. Attenuates 
signals below 50 Hz. 

HF Reject Coupled: 0.5 div from dc to 30 kHz. 

LP Reject Coupled: 0.5 div from 80 kHz to 50 
MHz, increasing to 1 div at 500 MHz. 
Holdoff Range— 500 ns to 10 s. 

MEASUREMENT SYSTEM 

Waveform-Processing Functions — Waveform 
Functions: Differentiate, integrate, interpolate, 
smooth, average, and envelope. Arithmetic 
Operators: Plus, minus, multiply, divide, square 
root, log logn, absolute value, signum, exp. 
Measurement Set — Amplitude Measure- 
ments: Min, max, mid mean, peak-peak, RMS 
gain. Timing Measurements: Rise, fall, width, 
delay 1, main — window, period, propagation 
delay, and frequency. Area and Energy: Area 
+ , Area - , energy. Cursors: Single or dual dots, 
split or paired mode, horizontal and vertical 
bars, measurement-zone delimiters. 

CRT AND DISPLAY FEATURES 
Standard CRT — 9 in. diagonal, monochrome, 
magnetic deflection. Vertical raster-scan 
orientation. 

Standard Phosphor— GH (P31). 
Video Resolution— 552 horizontal by 704 ver- 
tical displayed pixels. 




Rrwerful wavrform-processing functions let 
users drftve traces such as the power wav^orm 
shown above. The top waveform is a voltage 
wav^orm and the bottom waveform is a power 
wav^orm created by squaring the voltage 
vxivffarm and dividing it by a load resistance. 

POWER REQUIREMENTS 

Une-Voltage Ranges— 90 to 132 V RMS. 180 
to 250 V RMS. 

Line Frequency— 48 to 440 Hz. 
Maximum Power Consumption — 320 W. 

ENVIRONMENTAL AND SAFETY 

Ttemperature — Operating: to +50°C. Non- 
operating: -40 to +75°C. 
Humidity — Operating and Nonoperating: Up 
to 95% relative humidity, up to +50°C. 
Altitude, Vibration, Shock, Bench Han- 
dling—Meets M1L-T-28800C, Type III, Class 5. 
Electromagnetic Compatibility — Meets MIL- 
T-28800C; M1L-Sm)-461B; FCC Part 15, Subpart 
J, Class B; VDE 0871/6.78 Class B; CE-01 Part 
4, with exceptions; CE-03 Part 4, Curve 1; 
CE-03 Part 4, Curve 4, Navy, NB, BB (with ex- 
ceptions); CS-01 Psut 7; CS-02 Part 4 (with ex- 
ceptions); CS-06 Part 5; RE-01 Part 4 (with ex- 
ceptions); RE-02 Part 4; RS-01 Part 4; RS-03 
Part 7 (limited to 1 GHz). 
Safety— Lasted UL 1244; CSA Bulletin 556B, 
Septemi)er 1973; Ttelctronix self -certification to 
comply with lEC 348 recommendations. 



PHYSICAL CHARACTERISTICS 





Cabinet 


Rackmount 


Dimensions 


mm 


In. 


mm 


In. 


Width 


448 


17.6 


483 


19.0 


Height 


238 


9.4 


222 


8.8 


Depth 


599 


23.6 


550 


21.6 


Welghto « 


kg 


lb 


kg 


lb 


Net 


19 


41.6 


22.0 


48.0 


Shipping 


28.0 


62.0 


31.4 


68.0 
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TTie 11401 and 11402 qffer a unique combina- 
tion of accurate timing and accurate 
amplitude measuremervts in one instrument. 



Single or dual lOxlO-division axes may be 
brought up for wawform display. Each axis 
represents a full 10-bit digitizing window. 



Options for rack conversion, rear-to-front 
signal routing, and DMA tranter of unveform 
data and measurement results make the 
11401/11402 ideal for systems applications. 



S15,500 



-t-$200 
+ $250 



ORDERING INFORMATION 

11401 500 MHz Programmable 
Digitizing Oscilloscope $13,000 
Includes: Operator Guide (070-6103-01); 
Operator Reference (070-5791-01); power cord 
(161-0066-00); incoming inspection procedure 
(070-6694-00). 

11402 1-GHz Programmable 
Digitizing Oscilloscope 
Includes: Same as 11401. 

OPTIONS 
Option IC— Cable Feedthroughs. 
Adds eight rear-to-front feed- 
throughs. 

Option IR — Rackmount. 
Includes: Hardware, tooUng, and in- 
structions for converting bench 
model to rackmount configuration. 
Option 2D — Memory Expansion. 
Expands total waveform memory to 
102,400 points for storage of 
waveform records. 
Option 4D— DMA Controller In- 
creases data transfer speed over 
GPIB. 

Option 25— PEP301 Instruments/ 
System Controller and S47P102 
Utilities software. 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— AustraUan 240 V, ,50 Hz. 
Option A4— North American 250 V, 60 Hz. 
Option A5— Switzerland 240 V, 50 Hz. 

WARRANTY-PLUS SERVICE PLANS 
See Customer Information section. 

50 — On-Site Product Installation and 
Set-Up. 

51— (11401) 1 Year On-Site Service 
SI— (11402) 1 Year On-Site Service 



-f $600 



-••$300 



-I- $7,870 



+ $475 
+ t3B0 
■t-$465 



OPTIONAL ACCESSORIES 

Power-Supply Extended Diagnostics — 

Order 067-1264-00 $320 
Service Manual— Order 070-6779-02" 
Camera— C-4 Option 10 $450 
Cables — 

(GPIB) 2 m. Order 012-0991-00 $160 

(RS-232C) 10 ft. Order 012-0911-00 $100 

(Centronics) 10 ft for hard copy 

output. Order 012-0555-00 $125 

Blank Panel — For empty 

compartments. Order 016-0829-00 $95 

Extender Board — 

Order 067-1267-00. $650 
Recommended Probes — See recom- 
mended probes in the Oscilloscope 
plug-in section, page 277. 
Recommended Cart— K217S. See 
Instrument/Cart Compatibility chart 
in the Cart section. $625 

• ' 7b order, contact your local Ibktronix Sales 
Office 

SOFTWARE SUPPORT 

For more information on utility and applica- 
tion software, see the Tfest and Measurement 
Software .section. 

11400-Series/lBM PC Utility— 

Waveform/measurement data log- 
ging, graphics, and statistical 
analysis. GPIB and RS-232C support. 
Order S47P102. $450 
11400-Series Asyst Driver— 
Menu-driven package for scope con- 
trol, waveform acquisition, data log- 
ging, and FFT analysis. 
Order S47P303 $395 




21 7S Instrument Cart supports 11000 Series 
oscilloscope plus any other rack-width 
instrument. 

TECHNICAL ASSISTANCE SERVICES 
When you need technical assistance to sup- 
plement your own resources, Tektronix can ar- 
range the services of an application engineer 
skilled in meeting your needs. For more in- 
formation, see the Total Solution/New Product 
Section, page 35. 

TRAINING 

Tektronix Instrument Group Customer Train- 
ing offers operation and application training 
to help you get full value out of your in- 
strumentation investment. See Customer 
Training section for information or call 
1-800-835-9433 ext. 430. In Oregon, call 
1-629-1017 (collect). 
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11800 Product Family. 




11801 Digital Sampling Oscilloscope is capable of 17.5-ps rise time with an SD24 or SD26 
installed. 



111800 Series 



NEW 



Digital Sampling Oscilloscopes 

The 11800 Series complies with IEEE 
Standard 488,1-1987. RS-232C, and with 
Tektronix Standard Codes and Formats. 



GPIB 

IEEE-488 



TYPICAL APPLICATIONS 

Semiconductor Device Testing 
Multi-Channel Time Domain 
Transmission (TDT) 
Multi-Channel Time Domain 
Reflectometry (TDR) 
Multi-Channel Differential TDR 



BENEFITS 

High-Resolution Displays 
Automatic Measurements 
Modularity 

FEATURES 

17.5-Picosecond Rise Time 
Multi-Channel and Differential TDR 
Eight Channels, Expandable to 136 
(11801/with SM11 Multi-Channel Unit) 
Internal Trigger P\ck-Ott (11802) 
Fast Autoset 
Multiple Windows 
Statistical Analysis 



• Fully Programmable via GPIB and 
RS-232C 

When the Tfektronix 11401 and 11402 Pro- 
grammable Digitizing Oscilloscopes were 
introduced, they quickly set the new stan- 
dard for high-performance oscilloscopes 
for the engineering l)ench and the produc- 
tion test area. Now, with the 11801 and 
11802 Digital Sampling Oscilloscopes, 
Tfektronix extends that standard of perfor- 
mance into the multi-gigahertz range, and 
expands the on-board measurement 
capability as well. 

The Tfektronix 11800 Series draws heavily 
on the architecture and waveform 
processing of the 11400 Digitizing 
Oscilloscopes, providing the same 
extremely flexible, easy-to-use touch 
screen display and simple menu interface. 
The modular construction, long a 
Tfektronix tradition, allows expandability 
into future measurement needs. The cur- 
rent 11800 Series offering provides multi- 
channel single-ended and differential 
TDR, rise times down to 17.5 picoseconds, 
and equivalent-time sweep rates to 1 pico- 
second per division. Statistical analysis- 
mean and standard deviation— is provided 
on all of its 16 on-board automatic 
measurement functions. 

Configurations Available 

Two mainframes are currently available: 
the 11801, expandable through the use of 
four SMll Multi-Channel Units to 136 
channels of acquisition and TDR; and the 
11802, with built-in delay lines that allow 
internal triggering and viewing of the 
leading edge of the trigger event. Two 
sampling heads are available: the two- 
channel SD24, with signal acquisition and 
TDR capability; and the more economical 
SD26 that offers signal acquisition only 
(without the additional TDR capability). 
The 11801 accepts up to four sampling 
heads; the 11802 accepts up to two sam- 
pling heads. 

With the exception of the expandability 
of the 11801 and the built-in delay lines 
of the 11802, the two mainframes are 
identical in performance. Each carries the 
widest range of on-board measurement 
and waveform processing capability of any 
multi-gigahertz oscilloscope on the market 
today. Each provides full programmability 
through its IEEE-488 and RS-232 inter- 
faces, and each has a Centronics port to 
provide hard-copy capability with any 
Centronics-compatible printer. Each pro- 
vides multiple windowing capability, 
which allows a high-resolution look at any 
portion of a main record. 
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Ease of Use 

Virtually all of the operation of the 11800 
Digital Sampling Oscilloscopes is ac- 
complished through the touch screen and 
two control knobs located at the lower 
right of the screen. Six mtyor menu but- 
tons to the right of the screen call up 
menus on the touch screen from which 
further selections are made. All m^or 
menus are immediately accessible at all 
times. A parallel menu scheme allows the 
user to move from any point in any menu 
immediately to the top level in any other 
menu; there is no need to back out of a 
menu or perform a paging action to reach 
another m^or menu. 

Along the top and left side of the display 
are several icons that allow adjustments 
to be made on the most frequently used 
scope functions. There are two control 
knobs that allow the user to control two 
functions simultaneously without having 
to make a further menu selection. By 
touching the horizontal, vertical, or trig- 
ger icon on the screen, the two knobs will 
control horizontal size and position, ver- 
tical size or position, or triggering level, 
respectively. Fbr most functions, the knobs 
may be incremented in either fine or 
coarse increments to allow very precise 
setting of measurement and display 
parameters without giving up the ability 
to reach new settings rapidly. Soft detents 
provide tactual feedback as a knob is mov- 
ed from one increment to the next. 

A touch screen key pad allows direct 
numerical input of any valid setting 
number; it also allows the user to quickly 
select the minimum or maximum setting 
for any parameter The key pad disappears 
when not in use. 



Autoset provides immediate display of an 
applied signal, correctly scaled and trig- 
gered. Autoset may be selected to display 
either several cycles of a signal (Psriod 
mode) or the rising edge of a single cycle 
{Edge mode). 

Acquisition and Display System 

The extensive on-board waveform process- 
ing capability of the 11800 Series— the 
80286 executive processor and the 80186 
digitizer and display controllers, plus the 
6809 acquisition controllers— provide ex- 
tremely fast update of up to eight 
displayed traces, giving the look and feel 
of a real-time oscilloscope. The traces re- 
main visible during changes in control set- 
tings, which allows the user to manipulate 
traces conveniently without having to 
wait for the display to catch up to the con- 
trol changes. 

The 8-bit acquisition system provides 8-bit 
vertical resolution at all deflection factors 
(down to 80/iV LSB). Waveform process- 
ing allows usable deflection factors down 
to tens of microvolts per division on 
averaged traces, giving resolution well 
beyond the basic 2-mV/div sensitivity of 
the sampling system itself. 

The horizontal system provides equiva- 
lent-time sweep rates from 1 picosecond 
per division to 5 milliseconds per division, 
with record lengths from 512 points to 
5120 points, and sample intervals down to 
10 femtoseconda 



Measurement System 

The 11800 measurement system allows a 
choice of 16 on-board measurements. All 
16 are conveniently displayed and selec- 
table though the touch-screen measure- 
ment menu. The results of up to six 
measurements may be simultaneously 
displayed on the screen and are constant- 
ly updated to follow changing signal con- 
ditions. Annotation lines and intensified 
zones can be activated to indicate the por- 
tion of the signal being measured. 

For any selected measurement, the mean 
and standard deviation of the measure- 
ment results can be displayed using up to 
128 iterations to calculate these values. 
Measurements and statistics are constant- 
ly updated to reflect changing signal 
conditions. 

For measuring deviations from a standard, 
the 11800 allows the user to enter a 
reference value for any given measure- 
ment; the oscilloscope then displays the 
difference between its measurement and 
that reference value. This compare func- 
tion can also be used to zero out dif- 
ferences in path lengths for precise prop- 
agation delay measurements. 

Measurement zone delimiters permit 
measurement on any selected portion of 
the waveform. 

TDR System 

Each channel of the SD24 TDR/Sampling 
Head has an associated TDR pulser The 
amplitude and polarity of each TDR pulser 
is separately adjustable, allowing the user 
great flexibility in the TDR work to be per- 
formed. The TDR pulsers may be used 
separately for single-ended TDR work, or 
the two pulsers can be operated push-pull 
for differential TDR measurements of 
balanced transmission lines. The displayed 
reflected system rise time of <35 ps, 
together with the sharp comers of the in- 
ternal step generators allow clear viewing 
of previously unresolvable transmission 
line defects. With a couple of touches on 
the screen, the 11800 graticule and cur- 
sors may be set to display TDR measure- 
ment results in rho and meters or feet. 
With the 11801/SMll combination, up to 
136 channels of TDR may be acquired 
without the need for multiplexing or mov- 
ing signal connections from one point to 
another. 

The SMll Multi-Channel Unit is capable 
of accepting up to 16 sampling heads, 32 
channels using SD24s or SD26s. Up to four 
SMUs can be connected to one 11801, giv- 
ing a maximum of 136 channels. 
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Ttie 11800 osciUoscxipes can display up to eight The 11800 wirukrwing capability can be -used With an SD24 in an 11800 oscilloscope, differen- 
wav^orms in any combination of main traces to make more precise measurements, including tial time-domain reflectometry (TDR) 
and windows. progagation delay measruremevis. measurements can be made. 



CHARACTERISTICS 

VERTICAL SYSTEM 

, Rise Time/Bandwidth — Depends on sampling 

, head used.*'^ 

Vertical Resolution— 8 bits full screen (80 j»V 
LSB at 2 mV/div deflection factor). 
Amplifier Gain Accuracy — ± 1 % of all settings 

I in 1 mV/div steps. 

Deflection Factors— 2 to 255 mV/div in 1 
mV/div increments 4 to 510 mV/div in 2 mV/div 
increments wlien using the internal delay lines 
of the 11802. 
Offset Range— ±2 V, 

• ' See Sampling Head Characteristics for SD24 
and SD26. The 11801 and 11802 mainframes 
have no acquisition bandwidth limit; band- 
width is a function only of the sampling 
head. 11801 accepts up to four SD series 
heads; 11802 accepts two SD series heads 
SMll Multi-Channel Unit accepts up to 16 SD 
series heads. 

Using delay lines in 11802 limit bandwidth 
to 5 GHz and attenuate signal 50%. 

HORIZONTAL SYSTEM 
Main and Window Time Base— 1 pVdlv to 
5 ms/div, settable to 1-2-5 sequence or in 1 ps 
increments. 

Time Base Accuracy— > 2 ns/div: 0.1%; 100 
p&'div: 2%; 10 ps'div: 10%; 1 ps/div: 25%; inter- 
polate linearly between cardinal points. 
Record Length— 512, 1024, 2048, 4096, 5120 
samples. 

Windows — Any number of window records 
may be placed on any number of main records, 
up to the maximum of eight displayed traces. 
Ail window records liave the same duration, but 
may be independently positioned on any main 
record. Windows may be set to automatically 
track a moving edge on the main record. 
Max Sample Rate— 200 kHz. 



TRIGGER SYSTEM*" 

Trigger Bandwidth— 1 GHz. 
Trigger Sensitivity— DC Coupled: 50 mV p-p, 
dc to 100 MHz, 150 mV p-p to 800 MHz; increas- 
ing to 250 mV at 1 GHz; AC Coupled: Attenuates 
signals below 10 kHz, 50 mV p-p from 10 kHz 
to 100 MHz; 150 mV p-p at 1 GHz. 
Delay Jitter — 5 ps -(■20 ppm of selected delay 
(rms). 

Internal Clock— 100 kHz (Drives TDR, Inter- 
nal Clock Output, and Calibrator). 
Trigger Level Range— ±1.0 V (±5.0 V vnth 
lOX trigger attenuator activated). 

11801 has external trigger only; requires 
50 ns pre-trigger. 
•2 11802 provides internal pre-trigger pichoff 
in both delay lines. 

MEASUREMENT SYSTEM 

Waveform Processing Functions — Add, sub- 
tract, multiply, divide, absolute, average, dif- 
ferentiate, envelope, exponent, integrate, 
natiual log, log, signum, square root, smoothing 
Measurement Set — Max, min, mid, p-p, mean, 
rms, rise, fall, frequency, period, prop delay, 
cross, width, area +, area -, energy. 
Measurements constantly updated; mean and 
standard deviation available on all 
measurements. 

Measurement Parameters (proximal, mesial, 
distal, start/stop levels)— May be set to relative 
or absolute values. 

Cursors — Paired or split dots, vertical bars, 
horizontal bara 



CRT AND DISPLAY FEATURES 

Standard CRT— 9-inch diagonal, monochrome, 
magnetic deflection. Vertical raster-scan 
orientation. 

Standard Phosphor— GH (P31) 
Video Resolution — 552 horizontal by 704 ver- 
tical displayed pixels. 

POWER REQUIREMENTS 

Line-Voltage Ranges— 90 to 132 V rms, 180 to 
250 V rms. 

Line Frequency — 48 to 440 Hz. 
Maximum Power Consumption — 214 W. 

ENVIRONMENTAL AND SAFETY 

Temperature — Operating: to -¥50°C', Non- 
operating: -40 to +75°C. 
Humidity — Operating and Non-operating: Up 
to 95% relative humidity; up to -h50°C. 
Altitude, Vibration, Shock, Bench Han- 
dling—Meets MIL-T-28800C, TVpe III, Class 5. 
Electromagnetic Compatibility(with sampl- 
ing heads or optional blank [>anels installed in 
all sampling head compartments). 
Meets the following requirements of 
MIL-STD-461C: 

CE-03 Part 4 Curve 1, 

CS-01 Part 7, 

CS-02 Part 4, 

CS-06 Part 5, 

RE-02 Part 7, 

RS-OI Part 4, 

RS-02 Part 5, 

RS-03 Part 7 (limited to 1 GHz). 
Meets FCC Part 15, subpart J, Class A. 
Meets VDE 0871/6.78 Class B. 
Safety— Listed UL 1244, CSA BuUetin 556B 
September 1973, Tbktronix self -certification to 
comply with lEC 348 recommendation. 
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PHYSICAL CHARACTERISTICS 





Cabinet 


Rackmount 


Dimensions 


mm 


In. 


mm 


In. 


11801,11802 


Width 

Height 

Depth 


448 
238 
599 


17.6 
9.4 
23 6 


483 
222 
550 


190 
8.8 
21 6 


Welghte 


kg 


lb 


kg 


lb 


11801 
Net 

Shipping 


22.3 
25.9 


49 
57 


23.2 
26.8 


51 
59 


11802 
Net 

Shipping 


24.1 
27 7 


53 
61 


25.0 
28.6 


55 
63 





ORDERING INFORMATION 



11801 Digital Sampling 

Oscillo.scope *23,500 
Includes: Introduction Manual (070-7036-00); 
User Inference Manual (070-7037-00); Pro- 
grammer Reference Manual (070-7038-00); Pro- 
grammer's Pocket Reference Manual 
(070-7039-00); Service Reference Manual 
(070-7041-00); Tutorial disk (062-9881-00); one 
12-inch SMA cable (174-1364-00), 

11802 Digital Samphng 

Oscilloscope $22,000 
Includes: Introduction Manual (070-7042-00); 
User Reference Manual (()7()-7()43-()0); Pro- 
grammer Reference Manual (070-7044-00); Pro- 
grammer's Pocket Reference Manual 
(070-7045-00); Service Reference Manual 
(07()-7()47-0O); Tutorial disk (062-9881-00); one 
12-inch SMA cable (174-13f>4-()()); Two 8.5-inch 
SMA cables (174-1120-00). 

OPTIONS 

Option IR— Rackmount +$250 
Includes: Hardware, tooling, and instructions 
for converting bench model to rackmount con- 
figuration. Available with 11801, 11802, and 
SMll. 

Option IM— Multi-Channel 
Conversion (11801 only). +«1,000 
Modifies 11801 lo permit opera- 
tion with up to four SMll Multi- 
Channel Units (not available for 
11802). 

Option 25— Includes a PEP 301 
Controller and S47P108 11800/IBM 
PC Utility Software. (Does not 
include installation of PEP Wi.) + S7,870 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Univereal Euro 220 V, 50 Hz 
Option A2— UK 240 V, 50 Hz 
Option A3— AustraUan 240 V, 50 Hz 
Option A4— North American 2.50 V, 60 Hz 
Option A5— Switzedand 240 V, 50 Hz 

WARRANTY-PLUS SERVICE PLANS 
See Customer Services and Information 
Section. 

QO — On-site product installation and setup." 
Ql — 1-Year on-site .service." 

" Contact your local sales office. 



OPTIONAL ACCESSORIES 
Service Manuals — 

(11801) Order 070-7041-00." 

(11802) Order 070-7041-00." 
Calibration Pulser — U.sed to verify perfor- 
mance specifications for SD24 and SD26 sam- 
pling heads. Order 067-1338-00." 

Blank Panel — For empty sampling head com- 
partment.s. Order 200-3395-00." 




Sampling Head Extender Cables, 1 and 2 
meters, can be ^ised for placing a sampling 
head closer lo circuits of interest. One end 
attaches to a sampling head; the other end can 
be inserted into an 11801, 11802, or SMll. 



CABLES/EXTENDERS 

Sampling Head Extender Cables — 
(IM) Order 012-1220-00. $470 
(2M) Order 012-1221-00. $535 
GPIB Cable— 2M. Order 012-0991-00 $160 
RS-232C Cable— 10 ft. 

Order 012-0911-00. $100 

Centronix Cable— 10 ft. 

Order 012-0555-00. $125 

Acquisition Extender — 

Order 067-1324-00. $95 

Acquisition System Extender — 

Order 067-1323-00. $600 

Card Cage Extender — 

Order 067-12()7-()0. $650 

RECOMMENDED PROBES 

P6150— DC to 9 GHz, lOX. 

See page .529. $1,250 

P6156— DC to 3.5 GHz, lOX. 

See page ,529. $200 

SUPPORT SOFTWARE 

VoT more information on utiUty and applica- 
tion software, see Tfest and Measurement 
Software. 

11800-Serles/lBM PC Utility- 

Waveform/measurement data logging, graphics, 
and statistical analysis, GPIB and RS-232C sup- 
port. Order S47P108." 
llSOO-Series Asyst Driver— 
Menu-driven package for scope control, 
waveform acquisition, data logging, and FFT 
analysis. Order S47P305." 
llSOO-Series EYEPATTERN— 
Timing and voltage measurements with 
statistical analysis, displayed using histogram 
techniques. Order S47P107." 
llSOO-Series Template Software- 
Provides "Save on Delta " and "Go/No-Go 
Tbsting."" 

*' Contact your local sales office. 




DLll Delay Line contains two delay lines each 
with 47.6 ns delay. TheDLU is used for show- 
ing the triggering event of a signal displayed 
on an 11801. 



DL11 Delay Line 

The DLII Delay Line provides approx- 
imately 47.5 ns of delay from the signal 
input to the signal output. The DLII con- 
tains two delay lines that when con- 
nected, allow the user to view the trig- 
gering event through the 1180L 

A delay line can reduce horizontal jitter 
and provide more accurate measure- 
ments, because it lets you take measure- 
mention the first ri.sing edge or the trig- 
gering event. 

ENVIRONMENTAL AND SAFETY 

Temperature — Operating: to +.50 "C; Non- 
operating: - 40 to + 75 "C. 
Humidity — Operating and Non-operating: Up 
to 95 'V, relative humidity; up to -^,50 "C. 
Altitude, Vibration, Sliock, Bench Han- 
dling—Meets MIL-T-28800C, TVpe III, Class 5. 
Safety— Usted UL 1244, CSA Bulletin 556B 
September 1973, Tbktronix self -certification to 
comply with lEC 348 recommendation. 



PHYSICAL CHARACTERISTICS 



Cabinet 


Dimensions 


mm 


in. 


Width 

Height 

Depth 


159 
119 
356 


6.3 
4.7 
14 1 


Weights ^ 


kg 


lb 


Net 

Shipping 


4.56 
5.33 


10 
12 





ORDERING INFORMATION 

DLll Delay Line $4,000 
Includes: Installation/User Manual (070-7050- 
00); lastruction Sheet (070-7051-00); two 
20-inch SMA cables (174-1427-00); two 48 inch 
SMA cables (174-1428-00). 
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SMII Multi-Channel Unit can accept tip to four 
sampling heads. Up to 16 sampling heads can 
be used in an SMll option 01. 



SM11 

Multi-Channel Unit 

The SMll Multi-Channel Unit provides 
the means to expand the 11801 Digital 
SampUng Oscilloscope to 136 channels. 
Each SMll accepts up to 16 of the SD 
Series sampling heads; an 11801 main- 
frame with Option IM added is capable 
of driving up to four SMll Units. The en- 
tire system can then be driven through 
a single GPIB address. 

The 11801 acquisition system is designed 
to acquire half of all active channels in 
a single acquisition cycle. Thus, in two ac- 
quisition cycles, all 136 channels can be 
acquired, and measurements performed 
on them. The hardware measurement 
capability of the 11800 system allows tim- 
ing measurements to be taken in a single 
acquisition cycle. This greatly increases 
the throughput of a large multi-channel 
system over that of a system where the 
signals must be multiplexed through a 
small number of acquisition channels and 
then processed in software to determine 
measurement results. 

There are two versions of the SMll Multi- 
Channel Unit. The standard version can 
accept up to four sampling heads. With 
Option 01, the SMll can be expanded to 
accept up to 16 sampling heads. 

POWER REQUIREMENTS 

Line-Voltage Ranges— 90 to 132 V rms, 180 to 
250 V rms. 

Line Frequency— 48 to 440 Hz. 
Maximum Power Consumption — 214 W. 



ENVIRONMENTAL AND SAFETY 

Temperature — OiH'rating: to +50°C; Non- 
iiperating: -40 to +75°C. 
Humidity — Operating and Nonoperating: Up 
lo 95% relative humidity; up to +50°C. 
.\ltitude, Vibration, Sliock, Bench Han- 
dling—Meets MIL-T-28800C;, Type III, Class 5. 
Electromagnetic Compatibility (with sam- 
pling heads or optional blank panels installed 
in all sampling head compartments)— 
Meets the following requirements of 
MIL-STD-461C: 

CE-03 Part 4, Curve 1, 

CS-01 Part 7, 

CS-02 Part 4, 

CS-06 Part 5, 

RE-02 Part 7 

RS-01 Part 4, 

RS-02 Part 5, 

RS-03 Part 7 (limited to 1 GHz). 

PHYSICAL CHARACTERISTICS 



Cabinet Rackmount 



Dimensions 


mm 


In. 


mm 


In. 


SMll 










Width 


448 


17.6 


483 


19.0 


Height 


238 


9.4 


222 


8.8 


Depth 


599 


236 


550 


21 6 


Weights 


kg 


lb 


kg 


lb 


Net 


20.0 


44 


20.9 


46 


Shipping 


23.6 


52 


24.5 


54 



ORDERING INFORMATION 

SMll Multi-Channel Unit S 10,000 

Up to 4 sampling heads can be installed. Order 
Option 01 for 16 sampling-head capability. 
Includes: Installation/User Manual (070-7048- 
00); Service Reference Manual (070-7049-00); In- 
coming Inspection Procedure (070-7054-00). 

OPTIONS 
Option 01 — Expands standard 
SMll to allow up to 16 heads 
to be installed + S5,000 

Includes: Installation Manual 1070-7048-001. 
Option IR— Rackmount + $250 

Includes: HanJware, tooling, and instructions for 
converting bench model to rackmount 
configuration. 

INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, 50 Hz 
Option A2— UK 240 V, 50 Hz 
Option A3— Australian 240 V, 50 Hz 
Option A4— North American 250 V, 60 Hz 
Option A5— Switzerland 240 V, 50 Hz 

WARRANTY-PUJS SERVICE PLANS 
See Customer Services and Information Section. 
QO — On-site product installation and setup."' 
Ql — 1-Year on-site service." 



OPTIONAL ACCESSORIES 

Service Reference Manual — 

Ortier 070-7049-00." 

Incoming Inspection Procedure — 

Order 070-7054-00." 




isaasDsi 

• 20 GHz D-igger Head 

• < 7 ps rms Trigger Jitter Into 11800 
Series Oscilloscopes 

The SD51 Trigger Head is a free-running 
tunnel-diode oscilator designed to provide 
stable sampling displays of sine waves 
from 1 to 20 GHz. The SD51 has a front- 
panel sync control that synchronizes the 
oscUlator frequency to a subharmonic of 
the input signal. The output from the 
SD51 is coupled to the 11800 Series trig- 
ger input connector. The output signal is 
a direct countdown of the input and per- 
mits triggering by a standard sampling 
time-base unit. 

Input Signal — Frequency range is 1 to 
20 GHz. Stable synchronization on signals 
of at least 100 mV p-p, as measured 
separately into 50 Q, 5 V p-p maximum. 

Input Characteristics— 50 il SMA (3 nmi) 
connector Open termination paralleled by 
1 pF. 

Trigger Output— Trigger output is * or 
approximately 200 mV into 50 fi. Jitter is 
6 ps rms less with signals from 5 to 
20 GHz; 7 ps rms or less with signals from 
1 to 5 GHz. Kickout at signal-input con- 
nector is 180 mV peak; kickout occurs be- 
tween successive samples. 

Weight— Net: 0.5 kg (1.0 lb). Shipping: 
2.3 kg (5.0 lb). 



ORDERING INFORMATION 

SD51 Trigger Head" 

Includes: Installation/User manual, Service 
Reference Manual, 12 " SMA cable (174 1364-00). 

' ' Conlact your local sales office. 
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SD24 TDR Sampling Head and SD2G Sampl- 
ing Head. Both have two acquisition channels 
and 17.5 pS risetinws. The SD24 also generates 
two 35 pS TDR reflected pulses. 



CZ3S3SD24/ 
IZSaSD26 

Sampling Heads 



• 17.5 ps Rise Time 

• 2 Channels 

• TDR Step Output {SD24 Only) 

• Selectable TDR Polarity (SD24 Only) 

The SD24 is a dual-channel TDR/Sampl- 
ing Head. The SD26 is a dual-channel 
Sampling Head. These sampling heads 
have a rise time of 17.5 ps or less, with 
a typical 20 GHz equivalent-time band- 
width. The input impedance of the SD24 
and SD26 is 50 ohms, and the maximum 
safe input voltage is ±3 V. The SD24 and 
SD26 can be inserted into an 11801, 
11802, SMll, or they can be attached to 
Sampling Head Extender Cables. 

Each channel of the SD24 is also capable 
of generating a TDR pulse. The TDR pulse 
is a fast-rising step that is activated when 
the SD24 is in TDR mode. Each TDR pulse 
is applied to the input signal path for that 
channel. The acquisition portion of the 
sampling head is still functional for 
monitoring the incident pulse and this 
pulse's reflected components. The polar- 
ity of each channel's TDR pulse can be 
selected independently of the other chan- 
nel. This allows for differential or 
common-mode testing of two coupled 
lines, besides independent testing of 
isolated lines. 

CHARACTERISTICS 

Dot Transient Response— Adjustable to ±5% 
for .signals from to 0.5 V p-p; adjustable to 
unity for signals from 0.5 V to 1.0 V p-p. 
Input Termination— 50 ±0.5 (1. 
Displayed Noise — With unity dot response: 
typically 1..3 mV RMS; with smoothing: typical- 
ly 0.6 mV RMS. 

Max (Nondestructive) Input Voltage — 

±3.0 V. 

Isolation Between Channels— £l% p-p 

voltage of channel driven by 067-1338-00 will 
be observed on other channel. 



ACQUISITION SYSTEM 

Rise Time — < 17.5 ps. 

Bandwidth— > 20 GHz typical. 

Time Coincidence Between Channels — < 10 ps. 

Dynamic Range — 1 V p-p within a ±1.6 V 

range. 

Typical Aberrations— 10 ns to 20 ps before 

.step < ±',i'\i 

Less than 300 ps after step < +10%, -5% 
300 ps to 5 ns after step < ±3% 
5 ns to 100 ns after step s ± 1 % 
Elsewhere: <0.5%. 

TDR SYSTEIM (SD24 ONLY) 

Displayed Incident Ilise Time— < 28 ps, 

typical. 

Displayed Reflected Rise Time— < 35 ps. 
TDR Pulse Amplitude— Adjustable to 
±250 mV (polarity of either pulse may be 
inverted). 

Time Coincidence Between TDR Pulses— 

A^^justable to less than 1.5 ps. 
Aberrations (±250 mV amplitude)— 
10 ns to 20 ps before step: s ±3%; Less than 
:300 ps after step: ( < + 10% , - 5%) typical; .300 
ps to 5 ns after step: s ±3%; Elsewhere: 

PHYSICAL CHARACTERISTICS 



Cabinet 


Dimensions 


mm 


in. 


Width 


24.1 


1.0 


Height 


73.7 


2.9 


Depth 


965 


38 


Weights « 


kg 


lb 


Net 


0.31 


0.7 


Shipping 


0,91 


2.0 



ORDERING INFORMATION 

SD24 Dual TDR .Sampling Head .S 5,000 
Includes: In.stallation /U.ser iteference Manual 
(070-7052-00); two Shorting caps (015- 
1020-00). 

SD26 Dual Sampling Head $3,500 
Includes: Installation/User Reference Manual 
(070-7226-00); two Shorting caps (015- 
1020-00). 

WARRANTY-PLUS SERVICE PLANS 

See Customer Services and Information Section. 
QO— On-site product installation and setup. 
(SD24)" 
(SD26)*' 

Ql — 1-Year on-site service. 
(SD24)" 

(SD26)-' 

OPTIONAL SAMPLING ACCESSORIES 

Service Reference Manual — 

(SD24) Order 070-7053-00. S50 

(SD26) Order 070-7227-00. . S50 

Recommended Probes — 

P6150— DC to 9 GHz. lOX. 

See page 529. $1,250 

P6156— DC to 3.5 GHz, 

lOX, low impedance. 

See page 529. S200 

OPTIONAL SAMPLING HEAD ACCESSORIES 
WITH SMA (3MM) CONNECTORS 

Combination Wrench — 1 each. 

Order 003-0247-00. $9 

SMA Accessory Kit— Order 020-1693-00." 

Includes the following: 

50-0 Attenuators — 2 each 

(2X) 01.5-1001-00; 

(5X) 01.5-1002-00. 

50-Q Termination— 2 each 015-1004-00. 



SMA Terminations— 2 each 

(Male Short-Circuit) 015-1020-00. 

(Female Short Circuit) 015-1021-00. 

(Male .50 fl) 015-1022-00. 

50-n Signal Cables— 2 each 

(2 ns) 015-0560-00. 

500-ps 50-n Semi-Rigid Cable— 

2 each 015-1015-00. 

Adapters — 2 each 

(Male-to-.Male) 01,5-1011-00. 

(SMA Male-to-BNC Female) 015-0554-00. 

(Female-to-Female)-015-1012-00. 

50-n Power Divider T— 1 each 

(Female) 015-0565-00. 

INDIVIDUAL ACCESSORIES 

50-n Attenuators — 

(2X) Order 01.5-1001-00. 8150 
(5X) Order 1 5- 1 002-(H) . S 1 50 

(lOX) Order 015-1003-00. S 1 55 

50-n Termination- 
Order 015-1004-00. S75 
ECL Terminator— Order 015-0558-00." 
50-n Signal Cables— 

(2 ns) Order 015-1005-00. S 1 20 

(5 ns) Order 015-l(M)6-00. $185 
500-ps 50-n Semi-Rigid Cable- 
Order 015-l()15-()(). $30 
High Quality, Low Dielectric 
Cables— 

(1 ns) Order 015-0.562-00." 
(2 ns) Order 015-0560-00." 
(4 ns) Order 015-0561-00." 
Adapters — 

(Male-to-7 mm) Order 015-1010-00. $215 

(Male-to-Male) Order 015-1011-00. $27 

(Female-to-Female) Order 016-1012-00. $ 1 1 

Coupling Capacitor — 

Order 01.5-1013-00. $230 

50-n Power Divider T— 

(Male) Order 015-1014-00. $270 

(Female) Order 015-0565-00." 

SMA Adapters — 

(T) Order 01.5-1016-00. $4 1 

(Male-to-BNC Female) 

Order 01.5-1018-00. $10.25 
SMA Male-to-BNC Female Adapter- 
Order 01.5-0.5.54-00." 
Slip on Connector — 

Order 01 5-0553-00." 

1-ns 50-n Cable- Order 015-1019-00 $150 
SMA Terminations— 

(Male Short-Circuit) Order 015-1()20-(K). $25 
(Female Short-Circuit) Order 01.5-1021-00, $27 
Male 50 n) Order 015-1022-00. $40 
Connector Savers — 
(SMA) Order 015-0549-00." 
(APC) Order 015-0552-00." 

WITH 50-n BNC CONNECTORS 
Feed-Tlirough Termination — 

Order 011-0049-01. 
Feed-Through (5 W)— 
Order 011-0099-00. 
Attenuators — 
(2X) Order 011-0069-02. 
(2.5X) Order 011-0076-02. 
(5X) Order 011-0060-02. 
(lOX) Order 011-00.59-02. 
Coaxial Cables— 

(18 in) Order 012-0076-00. $ 
(42 in) Order 012-0057-01. $ 
Combination Wrench — 
Order 003-0247-00. $9 

' ' Contact your local sales office. 



S32 

t55 

146 
S44 
145 
S45 

18.25 
19.25 
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DIGITAL OSCILLOSCOPES AND WAVEFORM DIGITIZERS 





Analog 


Maximum 






Maximum 


Useful'^ 


EqulV* 




Digitizing 


Digitizing 


Vertical 


Data Words 


Stored 


Storage 


Storage 


Type 


BW 


Rate 


Resolution 


per Waveform 


Waveforms 


BW (SS) 


BW (rep) 


7B54 


400 MHz*" 


500-kHz 


10 bits 


Up to 1024 


Up to 40 


50 kHz 


400 MHz 






Ext Clock 












7D20 


70 MHz 


40 MHz 


8 bits 


Up to 1024 


6 


10 MHz 


70 MHz 



*' Useful Storage Bandwidth is a measure of the highest frequency sine wave that can be stored in a single sweep and displayed in a visually 

useful manner. This is dependent on both the maximum digitizing rate as well as the display reconstruction technique used. 

Equivalent Storage Bandwidth indicates the highest frequency repetitive signal that can be stored and displayed with less than 3 dS loss 

of signal amplitude using equivalent-time digitizing techniques. 

14 bits with averaging. 
'* 14 GHz with sampling. 
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7854 



GPIB 

IEEE-4e8 



The 7854 is designed to support other 
products that comply with IEEE Stan- 
dard 488-1975. 



TYPICAL APPLICATIONS 

• Power-Supply Switching 

• Semiconductor Testing 

• Fiber Optic Testing 

BENEFITS 

• Wide Selection of Plug-ins and 
Sampling Heads 

• Real time Analog and Digitizing 
Oscilloscope In a Single Mainframe 

• Stored or Down-loaded 
Programmability 

• On-board Calculations 

FEATURES 

• Waveform Parameters at the Touch 
of a Key 

• DC to 400-MHz Real-Time Bandwidth 
at 10 mV/Div 

• Calibrated Sweep Rates to 
500 ps/DIv 

• Stores Repetitive Waveforms Up to 
14 GHz With Sampling Plug-Ins 

• Signal Averaging 

• Resolution Up to 0.01 DIv on Stored 
Data (10-Bits) 

• Choose 128, 256, 512, 1024 Points/ 
Waveform 

» Keystroke Programming 

See 7000-Series Reference section for 
available Application Notes. 

The 7854 Waveform-Processing Oscillo- 
scope combines the features of a high- 
performance real-time oscilloscope with 
digital storage and waveform processing. 
When integrated with any of a wide 
variety of 7000-Series plug-ins, it becomes 



a powerful measurement system. The 
7854 offers programmable measurement 
routines, GPIB interface for mass data 
and program storage, plus simultaneous 
display of real-time and stored wave- 
forms. The 7854 's on-board memory 
stores up to 40 waveforms and 2000 
keystrokes. 

Mainframe and calculator keyboard func- 
tions provide cursor control and wave- 
form-parameter information at the touch 
of a button, e.g., maximum, minimum, 
peak-to-peak, risetime. Additional 
calculator-keyboard features enable 
arithmetic manipulation of waveforms 
such as differential, integral, log, and ab- 
solute value. 

Signal averaging recovers signals buried 
in random noise and improves measure- 
ment accuracy. One or two cursors are 
selectable for voltage and time measure- 
ments. One cursor provides voltage mea- 
surements referenced to ground and time 
measurements referenced to time zero. 
Two cursors enable Atime and Avoltage 
measurements. Cursors may also be used 
to bracket an area of interest for 
measurement. 

The 7854's keystroke programming 
(simply storing a series of keystrokes to 
be executed) assures repeatable measure 
ment results and lowers the skill level 
needed to operate the system. Mea- 
surement loops save time, log results, and 
make pass/fail decisions. Full subroutine 
and conditional branching capabilities are 
provided. 

TekMAP Software Support 

The TfekMAP (Tfektronix Measurement 
Application Programs) software supports 



the Ttktronix 7000-Series GPIB Program- 
mable Digitizers in automated engineer- 
ing or research and manufacturing 
environments. 

CHARACTERISTICS 

VERTICAL REAL-TIME SYSTEM 
Input— Two plug-in compartments; compatible 
with 7()()0-Series plug-ins. 
Modes— Left. Alt, Add, Chop, Right. 
Mainframe Bandwidth— 400 MHz with 7A29 
or 7AI9 Amplifier plug-ins. 
Mainframe Step Response — 0.9 ns or less 
with 7A29 or 7A19 Amplifier plug-in.s. 
Chopped Mode — Chop rate is = 1 MHz. 
Trace Separation Range — In dual-sweep 
modes, B trace can be positioned 4 div above 
or below the A trace. 

CRT AND DISPLAY FEATURES 

CRT Display Modes — Scope (conventional 
display); Stored (digital data display); Both 
(stored display plus real-time waveforms); Pro- 
gram Entry (user program text display). 

HORIZONTAL REAL-TIME SYSTEM 

Input — Two plug-in compartments; compatible 
with 70(X)-Series plug-ins. 
Modes of Operation— A, Alt, Chop, B. 
Fastest Calibrated Sweep Rate — 0..5 ns/div. 
Chopped Mode— Rep rate is =200 kHz. 
X-Y Mode — Phase shift between vertical and 
horizontal channels is within 2 ° from dc to 35 
kHz without phase correction (dc to 1 MHz 
with phase correction, B horizontal only, 
Option 02). 

DIGITAL STORAGE 

Equivalent-Time Bandwidth— 400 MHz. See 

7000-Series system bandwidth specifications. 
Accuracy — Refer to plug-in specifications. 
Acquisition Channels — One or two simul- 
taneous channels (Plug-in Chop mode not 
valid). 

Acquisition Window — ±.5 div from center 
screen both vertical and horizontal. 
Resolution — Vertical: 0.01 div. Horizontal: 
Selectable points/waveform on remote 
keyboard. 



Horizontal 




Resolution (divs) 


Points/Waveform 


0.01 


1024 


0.02 


512 


0.04 


256 


0.08 


128 



PLUG-IN COMPATIBILITY 

All 7000-Series plug-ins are compatible in the 
standard oscilloscope display mode. The 7L5 
and 7L18 Spectrum Analyzers require factory 
modification for optimum use with digital- 
storage operation. The 7D01 and 7D02 are not 
compatible in Stored mode. 
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Conventional Scope: In the SCOPE mode, the 
7854 provides a complete plug-in scope giving 
standard displays like other Tektronix high- 
performance scopes 




Storage Scope: Rise time is calculated by 
push ing a single key. Time and voltage de- 
ferences between cursors are shown on the line 
above rise time. 




Multiple Storage and Calculation: Volts, cur- 
rent, and power are all shown on the display, 
fbwer is a simple two- or three-keystroke 
calculation. 

OUTPUTS/INPUTS 

+ Sawtooth — Positive going with baseline at 
V ±1 V into 1 Mfl. Voltage is 1 V/div (±10%) 
into 1 Mn, 50 mV/div (±15%) into 50 Q. Out- 
put R is "950 a. 

+ Gate — Positive pulse of the same duration 
and coincident with sweep. Output voltage is 
10 V (±10%) into 1 Mn, 0.5 V(± 10%) into 50 
0. Output R is = 950 Q. Source is selectable 
from A gate, B gate, or Delayed gate. 



He L22 SHL 
HI m 
H2 4 HFN 
>H3 IFY>X £2 L8L GOTO 
614 CLX 3 urn XoY 
HS IFY>X 22 LBL GOTO 
H6 SHH STOP 
H7 



Wav^orm Processing: Keystroke Program- 
ming enables the user to design measurement 
routines tailored to individual tests or 
experiments. 

Vertical Signal Out— Selected by A TYigger 
Source switch. Output voltage is 0.5 V/div into 
1 Mfi. 25 mVdiv into 50 fi. Output R is =950 
n. Bandwidth depends upon vertical plug-in. 
Remote Single-Sweep Reset — Bear-panel 
BNC, ground clo.sure activated. 
TTL Output— Rear-panel BNC, TTL output 
under remote-keyboard control (SWH and 
SWL), 

External Z-Axis Input — 2 V p-p for full in- 
tensity range from dc to 1 MHz. Positive signal 
blanks the trace. Maximum input voltage is 
15 V (dc plus peak ac). 

Camera-Power Output — Three-prong cormec- 
tor to the left of the CRT provides power, 
ground, and remote single-sweep reset access 
for the C-50-Series cameras. 
GPIB Interface Subsets Implemented— SHI, 
AHl, T5, L3, SRI, RLl, DCl, DTI, PPG, CO. 

CALIBRATOR 

Voltage Output — Square wave, positive going 
from ground. Ranges are 40 mV, 0.4 V, and 4 
V into 100 kfi; 4 mV, 40 mV, and 0.4 V into 50 
n. Amphtude accuracy is within 1%; rep rate 
is 1 kHz within 0.25%. 
Current Output — 40 mA available through 
Calibrator output with optional BNC-to- 
current-loop adaptor. 

POWER REQUIREMENTS 

Line-Voltage Ranges— 90 to 132 V. 180 to 

250 V. 

Line Frequency — 48 to 440 Hz. 
Maximum Power Consumption — 230 W. 

PHYSICAL CHARACTERISTICS 









Waveform 




Mainframe 


Calculator 


Dimensions 


mm 


In. 


mm 


in. 


Width 


305 


12.0 


277 


10.9 


Height 


348 


13.7 


69 


2.7 


Depth 


627 


24.7 


165 


6.5 


Cord Length 










±76 mm 






1420 


56,0 


Weight = 


kg 


lb 


kg 


lb 


Net 


20.4 


45.0 






Shipping 


282 


62.0 







ORDERING INFORMATION 

(PLUG-INS NOT INCLUDED) 
7854 Oscilloscope, Including 
Waveform Calculator S 15,275 

Includes: Power cord (161-0066-00); BNC-to- 
BNC cable (012-0208-00); instruction manual 
(070-2873-00). 

OPTIONS 

Option 02— X-Y Phase Correction. + »260 
Option 03— EMC Modification. + *395 
Option 78— BE (Pll) Phosphor + $100 

CONVERSION KIT 
4K Expanded Memory — 
Order 040-094 1-(K) «330 

TekMAP SOFTWARE 
For more information on utility and applica- 
tion software, see the Tfest and Measurement 
Software Section or consult your local sales or 
applications engineer 

S42P10I 7854 IBM PC Software S450 
Includes: Software operator manual. 
S42H202 7854 HP Series 200 Software *950 
Includes: Software operator manual. 
S42P202 7854 IBM PC TAMS Software «495 
Includes: Software operator manual. 
OPTIONS 

Option 01— 5'/< inch media. NC 
Option 02—3'/^ inch media. NC 
INTERNATIONAL POWER PLUG OPTIONS 

Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

OPTIONAL ACCESSORIES 

Recommended Plug-Ins — See Plug-ins sec- 
tion, page 277. 

Recommended Probes — See Signal Acquisi- 
tion section. 

Recommended Camera — See Instrumentation 

Documentation Devices section. 

Recommended Cart— K213. A 

keyboard tray for the 7854 and 

a storage area for plug-ins are 

available as Options 10 and 12, 

respectively. Option 22 for both. 

See Cart section. $625 

Recommended Plotter— HClOO Color 

Pen Plotter *825 

TECHNICAL ASSISTANCE SERVICES 
When you need technical assistance to sup- 
plement your own resources, Tektronix can ar- 
range the services of an application engineer 
skilled in meeting your needs. For more in- 
formation, see the Tektronix Solutions/New 
products section or consult your local sales 
engineer. 

TRAINING 

Tektronix offers service training classes on 
the 7854 Waveform Processing Oscilloscope. 

For further training information, contact your 
local Sales Office and request a copy of the 
Tektronix Service Training Catalog. 

Tektronix Instrument Group Customer Train- 
ing offers operation and application training 
to help you get full value out of your In- 
strumentation investment. Information Is In 
Customer Training section. For further Infor- 
mation, or to enroll, call us at 1-800-835-9433, 
ext. 430. In Oregon, call 1-629-1017 (collect). 
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7D20 

I The 7D20 complies with IEEE Standard 
GPIB 488-1978 and with Tektronix Standard 
'^^^■*^ I Codes and Formats. 



TYPICAL APPLICATIONS 

• Ultrasonics 

• Digital Design 

• RF Modulation 

• Automated Production Testing 

FEATURES 

• Digital Storage for 7000-Series 
Mainframe 

• 70-MHz Bandwidth for Repetitive 
Signals 

• 10-MHz Single-Shot Bandwidth 

• Two Channels Simultaneous 
Acquisition 

• Totally Programmable 

• Storage of Six Independent 
Waveforms 

• Enveloping and Signal Averaging 

• Cursor Measurements 

• Pretrlgger and Posttrigger 

See 7000-Series Instruments for avjiilable 
Application Notes. 

The 7D20 is a GPIB programmable plug- 
in compatible with all 7000-Series main- 
frames (including the USM 28IC) except 
the 7104. With a 7000-Series mainframe, 
it creates a fully programmable, digitiz- 
ing oscilloscope. 

The 7D20 accurately measures ampli- 
tudes of 50-ns-wide transient events. 
Dual samplers simultaneously acquire 
two channels like a "dual beam" scope. 

The 7D20 offers signal averaging to 
reduce uncorrected noise, envelope 
displays to compare dynamic character- 
istics of changing signals, pretrigger for 
viewing prior to the trigger event, storage 
of six independent waveforms plus a 
reference waveform, cursors for more 



accurate two-<lot measurements, and user 
prompting and menu displays to improve 
user-interface effectiveness. 

Digital Storage 

40-MHz maximum sampling rate provides 
approximately 10-MHz single-shot band- 
width and up to 70-MHz bandwidth with 
repetitive signals. 

Storage and Recall Front-Panel Settings 

Up to six different front-panel set-ups can 
be stored and recalled. These settings, 
plus the last panel set-up, are saved in 
nonvolatile memory and are restored 
automatically wiien power is applied. 

Fully Automated Measurements 

Since the 7D20 is completely program- 
mable, fully automated measurement and 
testing is possible. Tfektronix program- 
mable signal sources, multifunction inter- 
face, and RF scanner provide and control 
the test signals while the 7D20 acquires 
waveforms for the computer or controller. 

TekMAP Software Support 

For the Tek 4041, IBM PC, or HP Series 
200 computers, Tfektronix Measurement 
and Application Programs (TfekMAP) tap 
the full potential of the 7D20. The 
7D20/Tfek 4041 software package supports 
the 7D20 when used in coryunction with 
the Tfek 4041 Controller. It provides 
automated pulse-parameter analysis and 
storage and retrieval of waveforms on 
DC-lOO tape. Data results are available in 
graphic or tabular form. 

The 7D20/HP Series 200 software 
package supports the 7D20 when used 
with the HP Series 200 (216, 226, 236) 
Technical Computers. It provides 
automated pulse-parameter analysis, 
propagation-delay measurements, FFT, 
and storage and retrieval of front-panel 
settings and waveforms. Data results are 
available in graphic or tabular form. 



Automated Thsting 

Interactive test procedures, text messages, 
waveforms, and front-panel set-ups may be 
transmitted and received from the 7D20 to a 
controller or compu ter. This envelope ivas in- 
itially constructed using the 7D20's envelope 
feature while a test signal was varied to its 
allowable limits. The waveform was then 
tran^erred and saved by the controller to serve 
as the test reference or overlay. 

CHARACTERISTICS 

VERTICAL SYSTEM 
Inpat — Two channels, simultaneous sampling. 
BNC connectors. 

Acquire Modes— CH 1, CH 2, Add, Both (dual 
channel). 

Sensitivity — 5 mV to 5 V/div; 1-2-5 sequence. 
Bandwidth— 70 MHz maximum. (AC-Coupled 
Low-Frequency Response: 10 Hz or less.) 
Step Response — 5 ns or less. 
Input Impedance — 1 MQ paralleled by 
«20 pF. 

Maximum Input Voltage — DC Coupled: 
250 V, 1 kHz or less (do -i- peak ac). AC 
Coupled: 400 V. 1 kHz or less (dc + peak ac). 
Signal Isolation— 100:1 dc to 20 MHz. 
Vertical Resolution— 8 bits, 256 levels, 0.04 
div/level. 

Gain Ratio Accuracy— < 2%. Maximum error 
throughout the V/div range with acquire gain 
calibrated at 10 mV/div. Measurement valid 
with Cursors or GPIB. 



Noise — Mean value of 50 measurements taken 
at 0.02-div increments. 





Full Scale'V 


% of 


Volts/Div 


RMS Noise 


Full Scale* < 


5 mV 


52 dB 


0,25 


10 mV to 5 V 


55 dB 


0.18 



" Full scale = 10.24 divisions. 



Phase Match X-Y— <2° from dc to 10 MHz. 

HORIZONTAL SYSTEM 

Time/Division Range — External Clock, 20 s 

to 50 ns/div in 1-2-5 sequence. 

Digitizing Ifechnlque vs Time/Division— 

Iteal Time (lulling Display): External Clock, 20 
to 0.1 .s/div. Real Time: 50 ms to 500 /is/div. Ex- 
tended Real Time: 200 to 2 jis/div. Equivalent 
Time: I to 50 ns/div. 

Note: Single events can be captured as fast as 
2 /is/div. For I /is to 50 ns/div, repetitive events 
are required to build a complete waveform. 
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Time-Measurement Accuracy — One Cursor: 
0.1% of reading +0, -1 sample interval 
±300 ps. Two Cursors: 0.1% of reading 
±600 ps. 



Horizontal Resolution 







Resolution 




Points/ 


Points/ 


Tlme/Dlvislon 


Waveform 


Division 


External, 20 s 






to 500 iis 


1024 


100 


200 to 2 MS 


820 


80-' 


1 /iS to 50 ns 


1024 


100 



" Waveform interpolation to 1024 points is 
available for tranter over the GPIB 
Interface. 

Trigger Position 

Pretrigger: to 10 div in 1-div increments. Post- 
trigger (delay): to 1500 div in 1-div in- 
crements (disabled during Roll with Envelope 
or Average). 



SIGNAL PROCESSING 

Cursors Readout — With one cursor (AOff), 
vertical and horizontal coordinate values are 
referenced to zero volts and the trigger posi- 
tion as zero time. With two cursors (AOn), ver- 
tical and horizontal coordinate values are the 
difference between the two cursors. 
Signal Averaging 

AVE N: A self-terminating, stable average proc- 
esses "N" number of waveforms and then 
holds the result in memory. The "N" value may 
be selected using the SET N function (N = 8, 16, 
32, 64, 128, 256). 

AVE: A continuous, stable averaging process. 
N waveforms are averaged as in AVE N, then 
additional waveforms are weighted at 1/N. In 
Roll mode, a running average (smooth) is 
available to provide high-frequency filtering. 
Enveloping 

ENV N; A self -terminating recording of 
waveform maxima and minima. When N 
waveforms are processed, the result is held in 
memory. 

ENV: A continuous (infinite) recording of 
waveform maxima and minima. 
Waveform Modifiers 

VPUP t (Vertical Position Up), VPDN J (Ver- 
tical Pasition Down): Provide vertical position- 
ing control of any stored waveforms. 
VCMP } (VerticaUy Compress), VXPD t (Ver- 
tically Exp>and): Provide vertical display expan- 
sion or compression. Two expansions or com- 
pressions in 1-2-5 calibrated steps from the 
original V/div are available. 
HMAG (Horizontal Magnify); Displays the cur- 
sor waveform horizontally magnified by a fac- 
tor of 10. 



HMAG ALL (Horizontally Magnify All 
Waveforms): Displays all waveforms at 10 times 
horizontal magnification. 
VS (Versus): Creates a Y versus X display of any 
two waveforms. 

GPIB INTERFACE 



Interface Function Subsets Implemented: 



SHI 


Complete source handshake 


AH1 


Complete acceptor handshake 


T5 


Complete talker— no secondary 




address 


L3 


Complete listener— no secondary 




address 


SRI 


Complete service request 


RL1 


Complete remote local 


DC1 


Complete device clear 


DTI 


Complete device trigger 


PPO 


No parallel poll 


CO 


No controller 


E2 


Three state 



Programmable Functions — All instrument 
settings and operating modes are program- 
mable except for Variable V/div and Horizon- 
tal Position. However, these uncalibrated con- 
trols can be overridden and forced into the 
"CAL" position on command from the GPIB 
Interface. The display of Menu and ID is selec- 
table from the front panel only. 
Format — Device-dependent commands in 
ASCII. Waveform data points selectable as 
BINARY or ASCII. 

Waveform Output Time — 250 ms minimum 
for BINARY and 2.5 s minimum for ASCII. Ac- 
tual transfer times depend upon the speed of 
the receiving device. 

INPUTS 

External Trigger (Front Panel)— Maximum 
Input Voltage: 250 V (dc -i- peak ac). 
Signal Input Impedance— 1 MO, paralleled by 
-20 pF 

Hold Next (Mainframe Rear Panel) — Initiates 
Hold Next condition; connected to Single- 
Sweep Reset connector 

OUTPUTS 

Hold Next Ready — High level indicates unit 
is in Hold Next condition; output level remains 
low when unit is not in Hold Next condition; 
connected to Single-Sweep Ready connector 
+ Gate Out — Provides high-level output signal 
for duration of waveform/character readout. 

PLUG-IN COMPATIBILITY 

The 7D20 is compatible with all 7000-Series 
mainframes with the exception of the 7104. 
Use with the 7104 will void the 7104 warranty. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Width 

Height 

Depth 


206 
127 
371 


8.1 
5.0 
14.6 


Weight > 


kg 


lb 


Net 

Shipping 


3.6 
80 


8.1 
17 8 





ORDERING INFORMATION 



7D20 Programmable Digitizer 
(Plug-In) $7,590 
Includes: Instruction manual (070-3857-01); 
pocket reference guide (070-3205-01). 

TekMAP SOFTWARE 
S42P201 7D20/IBM PC Software *450 
Includes: Operator manual. 
Option 01 — bVt in. double-sided, 
dual density. NO 
S42H201 7D20/HP Series 200 
Software «950 
Includes: Operator manual. 
Option 01 — 5'/i in. double-sided, 
dual density. NC 
Option 02— 3'A in. double-sided, 
dual density. NO 
7D20/Tek 4041 Software DC-lOO 
Tape. Order 062-7732-00 $150 
Includes: Operator manual. 

UTILITY SOFTWARE 
For more information on utility and applica- 
tion software, see the Test and Measurement 
Software Section or consult your local sales or 
applications engineer. 

(7D20/4041) Order 062-6959-01 $150 
(7D20/4052 A) Order 062-696 1-01 $ 1 50 

RECOMMENDED PROBE 

F6053B— Identify Probe for remote 
service request via probe's "Iden- 
tify" button. lOX attenuation; 
200-MHz bandwidth; scale factor 
coding; 6 ft. $150 

RECOMMENDED MAINFRAME FOR 7D20 
R7603 Option 20— The R7603 
mainframe provides a 6-inch 
diagonal CRT display and three-wide 
plug-in compartment in a 5 Vi -inch- 
high rackmount configuration. Op- 
tion 20 permits rear-panel access to 
the 7D20's GPIB Interface and in- 
cludes cable 175-7151-00 required 
inside 7D20. $5,015 

OPTIONAL ACCESSORIES 

R7603 Field Kit— Adds Option 20 to 
a previously purchased standard 
R7603. This kit provides parts to con- 
nect the 7D20's GPIB Interface to 
the R7603 mainframe. 

Order 040-1093-01. $500 
HClOO Plotter— See Instrumenta- 
tion Documentation Devices section. $825 
TECHNICAL ASSISTANCE SERVICES 

When you need technical assistance to supple- 
ment your own resources, Tektronix can arrange 
the services of an application engineer skilled in 
meeting your needs. For more information, see 
the Tektronix Solutions/New Products section or 
consult your local sales engineer. 







Sensitivity 






Frequency Range* ^ 


Internal 


External 


Normal 


DC to 30 MHz 


0.4 div 


60 mV 


(DC Coupling) 


30 to 70 MHz 


1 .0 div 


150 mV 


P-P and Axito 


30 to 200 Hz 


2.0 div 


300 mV 




200 Hz to 30 MHz 


0.6 div 


90 mV 




30 to 70 MHz 


1 .2 div 


200 mV 



• ' Tfie ac-coupling Urw-freguency limit is 30 Hz. In Time/ Div settings of 1 ns to 50 ns, when 
using P-P or Auto, low-frequency limit is 300 Hz. 
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CRT-STORAGE OSCILLOSCOPES 
In Order of Stored Writing Speed 



Product 


Stored 
Writing Speed 


View Time 


Type of StorBQe 


Bandwidth*' 


Maximum Sensitivity 


Number Delayed 
of Channels Sweep 


Plug-In 


Price 


7934 


8900 div/fjs 

776 div//is 

12 div//is 
02 div/^ 


30 s-3 

30 min*'' 
minimum 

30 s'3 
30 min'" 
minimum 


Fast variable 
persistence 
Fast bistable 

Variable persistence 
Bistable 


500 MHz 


10 mV/div at BW 


Up to 4 




$13,620 


7633 


2200 div//*s 

400 div//is 

3 dlv//is 
0.2 div/fts 


30 s*3 

30 min 
minimum 
30 s*3 
30 mm 
minimum 


Fast variable 
persistence 

Fast bistable 

Variable persistence 

Bistable 


100 MHz 


5 mV/div at BW; 
10 /jV/div; 
1 mA/div 


Up to 4 ^ 




$9,950 


7623A 


150 div/fis 

50 div//ts 

0.5 div/;*s 
0.003 div//is 


30 s*3 

20 min 
minimum 
30 s-3 
30 min 
minimum 


Fast variable 
persistence 
Fast bistable 

Variable persistence 
Bistable 


100 MHz 


5 mV/div at BW: 10 ,iVdiv, 
1 mA/div 


Up to 4 ^ 




$8,055 


5441 


5 div//iS 


1 hr 


Variable persistence 


50 MHz 


5 mV/div at BW: 
10 ^V/div; 
0.5 mA/div 


Up to 8 ^ 




$6,675 


5111A 
Opt 03 

5111A 


0.8 div/^ 
0.05 div/jjs 


10 hr 


Bistable split screen 


2 MHz 


1 mV/div at BW; 
10 /iV/div; 
0.5 mA/div 


Up to 8 ^ 




$3,645 
$3,440 


214 


05 div//is 


1 hr 


Bistable 


500 kHz 


10 mV/div at BW; 
1 mV/div 


Up to 2 




$2,865 


314 


0.5 div/fts 


4 hr 


Bistable 


10 MHz 


5 mV/div at BW 


Up to 2 




$5,085 


SC 503*2 


0.08 div/(is 


4 hr 


Bistable 


10 MHz 


ImV/div at BW 


Up to 2 




$4,160 


5113 


0,02 div/;is 


10 hr 


Bistable split screen 


2 MHz 


1 mV/div at BW; 
10 ^V/div: 
0.5 mA/div 


Up to 8 ^ 
dual-beam 




$4,815 



*' Bandwidths are real time. Sampling plug-iris that extend bandwidth to 1^ GHz are available for most 7000-series maittframes. 

*^ The SC 503 is an oscilloscope that plugs into a TM 500/TM 5000 Mainframe for operation. See Modular Instruments section for details. 

View times are at full stored display intensity. They may be increased by using reduced intensity in the save display mode. 
'* Save intensity at minimum. 



262 



TEK 



PORTABLE CRT STORAGE 
OSCILLOSCOPES 



stored 

Writing iype of Maximum Number 

264 Product Sp««d View Time Storage Bandwidth*' Senattivity of Thicea Price 

265 214 0.5 div//is 1 hr Bistable 500 kHz 10 mV/div at BW; Up to 2 $2,865 
313 1 mV/div 

314 0,5 div//is 4 hr Bistable 10 MHz 5 mV/dIv at BW Up to 2 $5,085 



CONTENTS 

314 

214 

Recommended Accessories 
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STORAGE OSCILLOSCOPE 




TYPICAL APPLICATIONS 

• Industrial Control Systems 

• Biophysical Instrumentation 

• Communication Equipment Service 

FEATURES 

• 10 MHz at 1 mV/Div 

• 100-ns/Dlv Sweep Rate With X10 
Sweep Magnifier 

• Stored Viewing Time to 4 Hours 

• Integrate Mode for Intensifying Fast 
Rise-Time, Low-Repetition-Rate 
Signals 

• Operates From ac Line, 12, 24 V dc 

The 314 weighs only 10.5 pounds and pro- 
vides four-hour stored viewing time. This 
long-term storage is useful for monitor- 
ing signal lines for suspected undesired 
transients. The compact size and ac or ex- 
ternal dc operation edlows the 314 to eas- 
ily go where you need a storage scope. 
Additional applications include POS ter- 
minals, computer perepherals, and com- 
munication systems. 

CHARACTERISTICS 

VERTICAL SYSTEM 
Bandwidth and Rise Time— DC to at least 
10 MHz. Rise time: 35 ns or less for a 4-div step 
input. For ac coupling, the lower 3 dB point 
Is 10 Hz or less. 

DeHection Rictor— 1 mV/div to 10 V/div (1-2-5 
sequence), accurate ±3%. Uncalibrated: Con- 
tinuously variable between steps to at least 
25 V/div. 

Display Modes — CH 1, CH 2 (normal or in- 
verted), chopped, alternate, added, and X-Y. 
Input R and C— 1 MQ paralleled by « 47 pF. 
Maximum Input Voltage— AC or DC coupled, 
300 V (dc + peak ac). 

Delay Line — Permits viewing leading edge of 
displayed waveform. 

Amplitude Calibrator — 0.5 V accurate ±1% 

from 20 to 30° C, ±2% from -15 to +55° C. 



HORIZONTAL SYSTEM 
Time Base — 1 (is/div to 5 s/div. XIO magnifier 
extends sweep rate to 100 ns/div. 
Variable Time Control — Uncalibrated, con- 
tinuously variable between steps and to at least 



12.5 s/div. 

Time Base Accuracy*^ 



Unmagnified 


1 /iS/dIv to 0.2 s/div 


±3% 


0.5 s/dIv to 5 s/div 


±4% 


Magnified 


50 ms/div to 0.5 s/div 


±5% 


0.5 f»s/div to 20 ms/div 


±4% 


0.1 fis/div and 0.2 nsldtv 


±5% 



* ' Center 8 divisions. 



TRIGGERING 
Modes — Normal (sweep generator requires a 
trigger to generate a sweep). Automatic (min- 
imizes trigger atljustment). Sweep generator 
free runs in the absence of a trigger. Single 
sweep (one sweep is initiated by the first trig- 
ger after a reset). 

Trigger Sources— Internal: CH 1, CH 2, or 
composite; external. 

Sensitivity and Coupling 



Coupling 


1 MHz 10 MHz 


DC Internal 


0.3 div 1 div 


DC External 


150 mV 500 mV 


AC 


Requirements increase below 




30 Hz 


AC LF 


Requirements Increase below 


Reject 


50 kHz 


X-Y OPERATION 



Input — X-axis input is via the external horizon- 
tal input connection. Both CH 1 and CH 2 pro- 
vide vertical inputs. Using chopped mode, two 
simultaneous X-Y displays can be obtained. 
X-Axis Deflection Factors — Continuously 
variable from 20 mV/div to 2 V/div. Bandwidth, 
dc to at least 200 kHz. 
Input Impedance— 1 MO ±2% paralleled by 
»62 pF. 

CRT AND DISPLAY FEATURES 

CRT— 8xl0-div (O.C cm/div) dUplay Accel- 
erating potential is 2 kV. GX (P44) phosphor 
Graticule — Internal, nonilluminated. Vertical 
and horizontal centerlines marked in 5 minor 
div per m^or 0.6 cm/div. 
Z-Axis Input Range— -t- 5 to +20 V (dc cou- 
pled) with a 100 kHz or greater usable frequen- 
cy range. Maximum input voltage, 50 V (dc + 
peak ac). 

STORAGE FEATURES 

Display Modes — Direct view, bistable storage, 
and nonstore modes. Enhance mode to in- 
crease stored writing rate in the single-sweep 
mode. Autoerase mode to automatically erase 
stored display after each sweep. Viewing time 
before autoerase can be varied from 1 s or less 
to at least 5 s. Integrate mode increases stored 
brightness of very fast repetitive signals. 
Stored Writing Speed — Normal, at least 
80 div/ms. Enhanced, increases to at least 400 
div/ms (250 cm/ms) in enhanced mode. 
Erase Time— 300 ms. 



POWER REQUIREMENTS 

Line-Voltage Ranges— 90 to 130 V ac or 180 

to 264 V ac. 

Line Frequency — 48 to 440 Hz. 

Power Consumption — 29 W maximum at 115 

V ac. 

External DC Source— + 1 1 to + 14 V dc or + 22 

to +28 V dc. 

DC Current Drain— 1.6 A at +12 V or 0.8 A 

at +24 V 

ENVIRONMENTAL 
Ambient Temperature — Operating: -15 to 
+ 55°C. Nonoperating: -40 to +75°C. 
Altitude— Operating: 6000 m (20,000 ft) max- 
imum, decrease maximum temperature by 
1°C/1000 ft from 5000 to 20,000 ft. Nonop- 
erating: 15 000 m (50,000 ft) maximum. 
Vibration— Operating: 15 minutes along each 
of the three m^or axes, 0.06 cm (0.025 in) p-p 
displacement (4 g's at 55 Hz) 10 to 55 to 10 Hz 
in 1 -minute cycles. 

Humidity — Nonoperating: 5 cycles (120 hours) 
of MIL-Std-202D, Method 106C. Omit freezing 
and vibration and allow a post-test drying 
period at 25 °C ±5°C and 20% to 80% relative 
humidity. 

Shock— Operating and Nonoperating: 30 g's, 
'/2 sine, U-ms duration each direction along 
each msyor axis. Tbtal of 12 shocks. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Width, w/handle 


236 


93 


Height, w/o pouch 


112 


4.4 


Depth, handle 






not extended 


347 


136 


Weight » 


kg 


lb 


Net, 






w/o accessories 


4.7 


10.5 


Shipping 


7.6 


17.0 



ORDERING INFORMATION 

314 Storage Oscilloscope $.5,085 
Includes: Two P6149A lOX probes; carrying case 
and pouch (016-0612-00); strap (3460131-02); ex- 
ternal dc-cable assembly (012-0406-00); two 1.6-A 
fuses (159-0098-00); two 0.8-A fuses 
(159-0132-00); two 0.15-A fuses (159 01304)1); 
three 0.16-A fuses (159-0131-00); service manual 
(070-1824 00); operator manual (070-1823-00). 
The SONY»/TEKTRONIX« 314 is manufac- 
tured and marketed in Japan by Sony/ 
Tfektronix Corporation, Tbkyo, Japan. Outside 
of Japan, the 314 is available from Tfektronix, 
Inc, its marketing subsidiaries and distributors. 

OPTIONAL ACCESSORIES 
RECOMMENDED PROBES 

P6149A—10X Probe SU5 
RECOMMENDED CAMERA 

C-30BP Option 01— General 

Purpose Camera. $1,665 

Camera Adapter — Required to 

mount the C-30BP to the 314. 

Order 016-0327-01 $175 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



TEK 



200 SERIES 500 kHz DUAL TRACE 

MINISCOPES STORAGE OSCILLOSCOPE 



storage Oscilloscope 



TYPICAL APPLICATIONS 

• Industrial Control Systems 

• Electromechanical Measurements 

FEATURES 

• 500 kHz, 1 mV/Div to 50 V/Div 

• Internal Battery 

• Integral 1-M() Probe 

• Weighs =1.6 kg (3.5 lb) 



The 214 is lightweight (only 3.5 pounds) 
and compact (3x5.3x9.5 inches). It of- 
fers bistable storage capabilities for view- 
ing nonrepetitive or slow-moving signals. 

Built of impact-resistant plastic and ful- 
ly self contained, this miniature portable 
is ideal for applications in severe en- 
vironments. It permits "floating" mea- 
surements since it is double insulated £ind 
can be elevated to 700 V (dc + ac) above 
ground when operated from batteries. 

CHARACTERISTICS 

VERTICAL SYSTEM 

Bandwidth— DC to at least 500 kHz from 
10 mV/div to 50 V/div, reducing to at least 100 
kHz at 1 mV/div. Lower -3 dB point ac cou- 
pled is *2 Hz. 

Deflection Factors— 1 mV/div to 50 V/div 
(1-2-5 sequence), accurate ±5%. Uncalibrated: 
Continuously variable between steps to at least 
125 V/div. 

Display Modes— CH 1 only CH 2 only or CH 
1 and CH 2 chopped ( ■» chop rate 40 kHz) from 
500 ms/div to 2 ms/div of time base, alternate 
from 1 ms/div to 5 nsJdiv of time base. 
Input R and C— « 1 MQ paralleled by « 160 pF 
from 1 mV/div to 50 mV/div; and 140 pF from 
100 mV/div to 50 V/div 



Maximum Input Voltage 



1 mV/div to 


600 V (dc+peak ac), 


50 mV/div 


ac not over 2 kHz 


0.1 V/div to 


600 V (dc+peak ac). 


50 V/dIv 


600 V p-p ac: 




5 MHz or less 


"IX Probe only. 



HORIZONTAL SYSTEM 

Time Base— 5 fis/div to 500 ms/dIv, accurate 

±5% 

Variable Magnifier — Increases each sweep 
rate X5 with a maximum .sweep speed of 
1 fis/div. 

External Horizontal Input— (CH 1) 1 mV/div 
to .50 V/div ±10%; dc to 100 kHz: X-Y phasing 
to 5 kHz <3°. Input characteristics same as 
CH 1. 

Maximum External Horizontal Input 
Voltage and Impedance — Same as for vertical 
input.s. 

Input Impedance — R and C, 1 MO paralleled 
by =30 pF 



TRIGGERING 

Trigger Modes (Automatic or Normal) — 

Level and slope selectetl with a single control. 
Automatic operation minimizes trigger adjust- 
ment and provides a bright baseUne with no 
input. 



"Wgger Sensitivity and Coupling 



DC Coupling 


To 500 Hz 


Internal 


02 div 


(w/composite trigger source) 




Internal 


02 div 


(w/CH 2 trigger source) 




External 


1 V 



Maximum External Trigger Input Voltage — 

8 V (dc + peak ac), 16 V (p-p) at 500 kHz or less. 
Single Sweep — Sweep generator produces one 
sweep when trigger is received. 



CRT AND DISPLAY FEATURES 

CRT— Bistable .storage, 6x lO-div (0.52 cm/div) 

display. GX (P44) phosphor. 

Graticule — Internal, black line, noniUununated. 

STORAGE FEATURES 
Stored Writing Speed— Normal, at least 80 
div/ms. Enhanced, increases single-sweep 
storage writing speed to at least 500 div/ms. 
Enhance is automatic from 0.1 ms to 5 /is/div 
in single sweep. 

Stored Luminance— At least 8 fL at 25 °C. 
Storage Viewing Time — * 1 hour. 

OTHER CHARACTERISTICS 

Insulation Voltage— 500 V RMS or 700 V (dc 
+ peak ac) when operated from internal bat- 
teries, with the line cord and plug stored. When 
operated from ac, line voltage plus floating 
voltage not to exceed 250 V RMS; or 1.4 times 
line voltage + dc + peak ac not to exceed 350 V. 
Power Sources — Internal NiCad batteries pro- 
vide «3.5 to 5 hours operation (•2.5 to 3.5 
hours in 214 stored mode) for a charging and 
operating temperature between +20 and 
+ 30°C. Internal charger charges the batteries 
when connected to an ac line with instruments 
turned off. Battery operation is automatical- 
ly interrupted when battery voltage drops to 
•=10 V to protect batteries against deep 
discharge. Full recharge requires • 16 hours. 
Extended charge times will not damage the 
batteries. 

A pilot light battery-charge indicator light will 
extinguish when oscilloscope has about 5 
minutes of operating time remaining in the 
batteries. 

POWER REQUIREMENTS 

Line-Voltage Range— 110 to 126 V ac. Can be 
operated at 104 to 110 V with resulting slow 
discharge of batteries. Option 01 is 220 to 
250 V. Option 02 is 90 to 110 V 
Line Frequency — 58 to 62 Hz. Options 01 and 
02 are 48 to 52 Hz. 

Maximum Power Consumption — 3 W. 

ENVIRONMENTAL 

Ambient Temperature — Operating (battery 
only): -15 to +55° C. Charging or operating 
from ac line: to +40°C. Nonoperating: -40 
to +60°C. 



Altitude— Operating: 7600 m (25,000 ft), 
decrease maximum temperature by 1 °C/1000 
ft above 15,000 ft. Nonoperating: 15 000 m 
(50,000 ft). 

Vibration — Operating and Nonoperating: 15 
minutes along each of the 3 msyor axes, 0.06 
cm (0.025 in.) p-p displacement (4 g's at 55 Hz) 
10 to 55 to 10 Hz in 1-minute cycles. Held for 
3 minutes at 55 Hz. 

Humidity— 95%, 5 cycles (120 hours). 
Referenced to MIL-T-28800C, par. 4.5.5.1.2.2. 
Shock — Operating and Nonoperating: 150 g's, 
sine, 2-ms duration in each direction along 
each mjyor axis. Tbtal of 12 shocks. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Width 

Height 

Depth 


133 
76 
241 


5.3 
3.0 
9.5 


Weight > 


kg 


lb 


Net w/o accessories 
Shipping 


16 

3.2 


3.5 
7.0 





ORDERING INFORMATION 

214 Dual-Trace Storage Oscilloscope $2,865 
Includes: Integral prol)e, batteries, viewing hood 
(016-0199-01); carrying case (016-0512-00); two 
4-A fuses (159-0121-00); identificaUon tags 
(000-7983-00); identification tag (334-2614 00); 
carrying strap (346-0104-00); service manual 
(070-5055-00); operator manual (070-5054-00). 

OPTIONS 
Option 01— For 220 to 250 V 
(48 to 52 Hz). NO 
Option 02— For 90 to 110 V 
(48 to 52 Hz). NC 

OPTIONAL ACCESSORIES 

lOX Attenuator P&ckage — A slip-on 
tip to provide lower circuit loading 
(4.4 Mil, «20 pF) and higher maxi- 
mum input voltage 1000 V (dc +peak 
ac). Includes: flex tip (206-0060-00); 
lOX attenuator (010-0378-01); 
pincher tip (013-0071-00); banana tip 
(134-0013-00); IC adapter (206-0203- 
00). Order 010-0378-01 $75 
Alligator Clip Kit— A pair of alli- 
gator clips that allow connecting the 
probe (or optional lOX attenuator) 
and ground lead to large (up to % in.) 
conductors. Includes: 6-32 to probe 
adapter (103-0051-01); red chp 
(015O229O0); yeUow clip (01^)230.01). 
Order 015-0231-00 $32 
Probe Tips— BNC Adapters (Panel 
Connector) Order 013-0084-01 $9.75 
(Cable Adapter) Order 103-0096-00 $14 
Power Cable Adapter Assembly — 
A short length of two-wire power 
cord. One end has a female NEC 
socket fitting the 200 Series power 
cords; the other end is left open so 
that the wires can be attached to a 
non-NEC male power plug. Plugs not 
supplied. Order 161-0077-01 $9.25 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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TEK 



LABORATORY CRT STORAGE 
OSCILLOSCOPES 



CONTENTS 

7000 Series 267 

5000 Series 273 

Oscilloscope Plug-Ins 277 

Oscilioscope Accessories 313 

Cameras/Video Copier/Plotter . 501 

Probes 518 

Carts 549 

Customer Information 558 

Service/Support 559 

T>Blnlng 564 



CFTT-STORAGE OSCILLOSCOPES 
In Order of Stored Writing Speed 

Stored Number Delayed 

Product Writing Speed View Time Type of Storage Bandwidth*^ Maximum Sensitivity of Ihices Sweep Plug-In Price 

7934 8900 div//is 30 s*^ Fast variable 500 MHz 10 mV/div at BW Up to 4 ✓ ^ $13,620 

persistence 

776 div/jiS 30 min'3 Fast bistable 
minimum 

12 div/;is 30 s*2 Variable persistence 

0.2 div/^ 30 min'3 Bistable 

minimum 

7633 2200 div//is 30 s*2 Fast variable 100 MHz 5 mV/div at BW; Up to 4 ^ ^ $9,950 

persistence 10 /iV/div; 

1 mA/div 

400 div//is 30 min Fast bistable 

minimum 

3 div/jis 30 s'2 Variable persistence 

0.2 div//iS 30 min 

minimum Bistable 

7623A 150 div/;iS 30 s"2 Fast variable 100 MHz 5 mV/div at BW; 10 /jVdiv; Up to 4 ,^ $8,055 

persistence 1 mA/div 

50 div/fts 20 min Fast bistable 

minimum 

0.5 div/fis 30 s*2 Variable persistence 

0.003 div//is 30 min Bistable 
minimum 

5441 5 div/(is 1 hr Variable persistence 50 MHz 5 mV/div at BW; Up to 8 ^ ^ $6675 

10 ^V/div; 
0.5 mA/div 

5111A 0.8 div//is 10 hr Bistable split screen 2 MHz 1 mV/div at BW; Up to 8 ^ ^ $3645 

Opt 03 10 jiV/div; 

0.5 mA/div 

5111A 0.05 div//is $3.440 

5113 0.02 div/fts 10 hr Bistable split screen 2 MHz 1 mV/div at BW; Up to 8 $4,815 

10 (iV/div: dual-beam 
0.5 mA/div 



*' Banduridths are real time. Sampling plug-ins that extend bandwidth to 14 GHz are available for most 7000-series mairrframes. 
*2 View times are at full stored display intensity. They may be increased by using reduced intensity in the save display mode. 
*' Save intensity at minimum. 
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7000-SERIES CRT STORAGE 
OSCILLOSCOPES 




793U 



7633 



7623A 



CONTENTS 

7934 500-MHz Storage 

Oscilloscope 268 

7633 100-MHz Storage 

Oscilloscope 270 

R7633 100-MHz Rackmount 

Storage Oscilloscope 270 

7623A 100-MHz Storage 

Oscilloscope 270 

R7623A 100-MHz Rackmount 

Storage Osciloscope 270 

Oscilloscope Plug-Ins 277 

Oscilloscope Accessories 

Cameras/Video Copier/Plotter . 501 

Probes 518 

Carts 549 

Customer Information 558 

Service/Support 559 

Training 564 



A Selection of Storage Modes 

7000-Series CRT-storage mainframes 
offer a selection of storage modes and 
features: 

• Bistable— For long view time 

• Fast Bistable— Captures fast single or 
multiple events 

• Variable Persistence— High-contrast 
displays 

• Fast Variable Persistence— Provides 
maximum stored writing rate 



Selection of Writing Speeds 

CRT-storage mainframes in the 7000 
Series offer a full selection of stored 
writing speeds from =0.03 cm//iS for 
mechanical, spectrum analysis, or TDR 
applications, to 4 cm/ns for capturing fast 
single events such as high-speed digital 
logic. 



7000-SERIES CRT-STORAGE OSCILLOSCOPE SELECTION GUIDE 



Features 


7934 


7633/R7633 


7623A/R7623A 


Bandwidth 


500 MHz 


100 MHz 


100 MHz 


Maximum Sweep Rate 


500 ps/div 


5 ns/div 


5 ns/div 


Rise Time 


700 ps 


3.5 ns 


3.5 ns 


Stored Writing Speed 


4000 cm/;is 


1000 cm/jis 


135 cm/;ts 


Storage Mode 
Bistable 






>^ 


Fast Bistable 








Variable Persistence 








Fast Variable Persistence 






y' 


Prices Begin At*' 


$13,620 


$9,950/$10.550 


$8,055/$8,550 



Price does not include plug-in. 



TEK 



FAST CRT STORAGE 7000 
OSCILLOSCOPE SERIES 




storage Oscilloscope 



TYPICAL APPLICATIONS 

• Laser Research 

• High Speed Logic 

• ESD Testing 

• Data Base Analysis 

BENEFITS 

• Wide Selection of Versitile Plug-Ins 

• View Low Rep Rate Signals 

• Real Time Storage of Fast Tran- 
sients for Later Analysis 

FEATURES 

• DC to 500-MHz Bandwidth 

• 700-ps Single-Shot Rise-Time 
Storage Capability 

• 4000-cm/^ Stored Writing Speed 

• 500-ps/Div Fastest Calibrated Sweep 
Rate 

• Multimode Storage Flexibility 

• Wide Selection of Plug-In Amplifiers 
and Time Bases 

The 7934 Storage Oscilloscope is designed 
for fast single-shot, low-repetition rate, 
and high-speed pulse analysis. The 7934 
captures the most difficult types of 
signals for stored viewing and analysis. 
Capabilities include storing unexpected 
transient pulses common in power- 
generation and nuclear-test studies, high- 
frequency bursts occurring at low- 
repetition rates, and fast pulses in appli- 
cations ranging from lasers to high-speed 
ECL design. 

A 4000-cm/;e storage writing rate, 700-ps 
rise time, and 500-MHz bandwidth ensure 
undistorted capture and clear display of 
the fastest waveform details. 

The 7934 stores single-shot rise times to 
700 ps, 3.6-cm high, at eight-divisions 
amplitude, in the reduced-scan mode. The 



7934 's mainframe bandwidth is 500 MHz. 
The system bandwidth may vary from 80 
MHz to 500 MHz, depending on the plug- 
in selected." 

"' High-gain differential amplifiers offer very 
high gain at lower bandu'idths. 

The instrument has four storage modes; 
Bistable, Variable Persistence, Fast 
Bistable, and Flast Variable Persistence. 
Bistable provides stored displays with 
long (30 minute) view time. 

Variable Persistence gives high-contrast 
displays of both single-shot and repetitive 
phenomena. When viewing changing 
waveshapes, variable persistence pro- 
vides continuous bright displays of new 
information as old information fades from 
the CRT. 

Past Bistable increases bistable writing 
speed to 350 cm//is (reduced scan). 

Past Variable Persistence provides the 
maximum stored writing speed of 4000 
cm/j<s (reduced scan). View time is at least 
30 seconds. 

The 7934 also offers Store Off for conven- 
tional oscilloscope use. . . Multitrace 
Delay to adjust view time before the next 
stored trace in Fast transfer. . . Storage 
Level for adjustable writing speed. . . 
Save to prevent display erasure and pro- 
vide up to 30-times extension of viewing 
time in the variable persistence 
modes. . .Auto Erase with time interval 
selection to more than 10 seconds 
between erasures. 

The 7934 has four plug-in compartments 
with pushbutton selection of active com- 
partments and trigger sources. There is 
also a choice of over 30 Tfektronix 
7000-Series plug-in amplifiers, time bases, 
and special-purpose plug-ins. This pro- 
vides the flexibility to design a complete 
measurement system to fit a specific 
need, and quickly change it when 
measurement needs change. 

CHARACTERISTICS 

VERTICAL SYSTEM 

Channels — ^Two left-hand plug-in compart- 
ments. Compatible with all TOOO-Series 
plug-in.s. 

Bandwidth— 500 MHz with 7A29 Amplifier 
plug-in. 

Rise Time— 700 ps or less with 7A29 Amplifier 
plug-in (l.I ns at 10 mV). 
Bandwidth, Rise Time, and Deflection 
Factor — Determined by plug-in unit. See 
7000-Series Vertical System Specifications. 
Display Modes— Left, Alt, Add, Chop, Right. 
Chopped-mode repetition rate is = 1 MHz. 
Trace Separation — In dual-sweep modes, 
positions B trace at least four divisions above 
or below the A trace. 

Delay Line — Permits viewing leading edge of 
displayed waveform (not recommended for use 
with 7B50 Series time bases). 



HORIZONTAL SYSTEM 

Channels — Two right-hand plug-in compart- 
ments. Compatible with most 7000-Series plug- 
ins. 7000-Series vertical amplifiers and special 
plug-ins may also be used. 
Bandwidth— DC to at least 1 MHz. 
Display Modes— A, Alt, Chop, B. Chopped- 
mode repetition rate is = 200 kHz. 
Fastest Calibrated Sweep Rate — 500 ps/div. 
X-Y Mode — Phase shift between vertical and 
horizontal channels is within 2° from dc to 
35 kHz without phase correction (dc to 1 MHz 
with phase correction, B horizontal only. 
Option 02). Bandwidth is dc to at least 1 MHz. 

CRT AND DISPLAY FEATURES 

CRT — Internal variable illuminated graticule. 
8x10 division (0.9 cm/div) graticule in full scan 
and 8x10 division (0.45 cm/div) in reduced 
scan. Accelerating potential Ls * 10 kV full-scan 
mode, and 12 kV in reduced scan-mode. GH 
(P31) phosphor standard. 
Auto Focus— Maintains CRT focus following 
changes in display intensity after focus con- 
trol has been set. 

Beam Finder — Aids in locating an off-screen 

signal. 

CRT Display Modes— Store Off, Bistable, 
Variable Persistence, F^t Bistable and Fast 
Variable Persistence (full and reduced scan). 
Auto Erase — Continuously variable from < 1 s 

to >10 s. 

Multitrace Delay — Adjusts the transfer cycle 
time in the fast transfer modes. Continuously 
variable from <1 s to >4 s. 
Persistence — (Variable-Persistence Mode only) 
Controls rate of continuous erasure of the var- 
iable-persistence and fast variable-persistence 
stored displays. 

Save— Prevents display from being accidental- 
ly erased, and provides up to .30 times longer 
viewing times in variable-persistence modes. 
External Z-Axis Input — 2 V p-p for full in- 
tensity range from dc to 1 MHz. Positive signal 
blanks the trace. Maximum input voltage is 
15 V (dc plus peak ac). 

CALIBRATOR 

Voltage Output — Square wave, positive going 
from ground. 

Voltage Range— 40 mV, 0.4 V, and 4 V into 100 
kn; 4 mV, 40 mV, and 0.4 V into 50 «. 
Amplitude accuracy is within 1%; repetition 
rate is I kHz within 0.25%. 
Current Output — 40-mA square wave with 
optional current-loop accessory (012-0341-00) 
connected to calibrator output. Output R is 
450 tl. 

OUTPUTS/INPUTS 

+ Sawtooth — Starts 1 V or less from ground 
into 1 Mfl. Output voltage is 1 V/div (±10%) 
into I M«, 50 mV/div (±15%) into 50 Q. Out- 
put R is = 950 n. 

Bandwidth — Determined by vertical plug-in. 
See 7000-Series Reference section. 
Vertical-Signal Out— Selected by B Trigger 
Source switch. Output voltage is 0.5 V (± 10%) 
into 1 Mfl, 25 mV (± lO'A.) into 50 fl. Output R 
is =950 n. 
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storage Writing Speed 



Fuli Scan (Center 6x8 div at 0.9 cm/div) 



Display 
Mode 


Fast Variable Fast 
Persistence Bistable 


Variable 
Persistence 


Bistable 


Stored Writing 
Speed 


270 cm/(iS 45 cm/^ 
(300 div/^) (50 div/,is) 


1 .8 cmlfts 
(2 div/,iS) 


0027 cm/,is 
(0.03 div/fis) 


View Time 


30 s*' 30 mm 


30 S-' 


30 min 


= Erase Time 


1.4 s 1.4 s 


0.9 s 


0.9 s 


Reduced Scan (Center 8x10 div at 0.45 cm/div) 


Dispiay 
Mode 


Fast Variable Fast 
Persistence Bistable 


Variable 
Persistence 


Bistable 


Stored Writing 
Speed 


4000 cm//is 350 cm/>is 
(8800 div/(is) (776 div/(is) 


5.4 cm//is 
(12 div//is) 


0.09 cm//iS 
(0.2 div//is) 


View Time*' 


30 s*' 30 mm 


30 S-' 


30 min 


= Erase Time 


1.4 s 1.4 s 


09 s 


0.9 s 


Vieu' times are at full stored display inlemity. They may be increased more than 30 times 
by using reduced intensity in the Satv display mode. 




Fast Variable Persistence Writing Speed 




Scan Mode 


Peak-to-Peak 
Sweep Speed Sine Wave 


Step Response 


Reduced Scan 
8,800 div/^ 
(0.45 cm/div 


>1 ns/div 


71 div 
325 MHz 


77 div 
1,07 ns 




8 div 
290 MHz 


8 div 

1,2 ns 


Full Scan 
300 div//is 
(0.9 cm/div) 


a 10 ns/div 


3.2 div 
30 MHz 


3 div 
10 ns 




6.4 div 
15 MHz 


5 div 
156 ns 





Step Rise Time (ns) 

250 125 50 25 12.5 5.0 25 1.25 0.5 
8 
7 




1 2 5 10 20 50 100 200 500 

Sine-Wave Frequency (MHz) 
*' Reduced Scan divisions are 0.45 cm. 




In laser research— The 7934 captures a laser 
primary and reflected pulse using Fhst 
Variable-Persistence storage (reduced scan) 
and two 7A29 plug-ins in ADD mode. 



Graph showing the stored writing speed 
needed to display a given sine wave or step rise 
time at a given amplitude. 




+ Gate — Positive pulse of the same duration 
and coincident with sweep selectable from 
A Gate, B Gate, or A Delayed Gate. Output 
voltage is 10 V ( ± 10%) into 1 Mil, 0.5 V ( ± 10%) 
into ,S0 n. Output R is -950 11. 
Remote Single Sweep Reset, Remote Save, 
and Remote Erase— Rear-panel BNC connec- 
tor inputs, ground-closure activated. 
Remote Fast lYansfer Gate— TTL compatible. 
Low-to-high transition enables high-speed 
target to receive information to be stored; high- 
to-low transition initiates transfer from high- 
speed target to storage target. 
Camera Power— Three-prong connector to the 
left of the CRT provides power, ground, and 
remote single-sweep reset access for the C-.50 
Series cameras. 

Probe Power— Two rear-panel connectors for 
two active probes. 

POWER REQUIREMENTS 

Line-Voltage Ranges— 90 to 1.32 V ac and 180 
to 250 V ac. 

Line Frequency — 48 to 440 Hz. 
Maximum Power Consumption — 230 W. 

ENVIRONMENTAL AND SAFETY 

Ambient Temperature — Operating: to 
-i-50°C. Nonoperating: -55 to -i-75°C. 
Altitude— Operating: 5000 m (15,000 ft). 
Nonoperating: 15 000 m (50,000 ft). 
Vibration — Operating: 15 minutes along each 
of the three mjyor axes. 0.04 cm (0.015 in.) 
p-p displacement 10 to 55 to 10 Hz in one 
minute cycles. Held for three minutes at 55 Hz, 
referenced to MIL-T 28800C. 
Humidity — Operating/Nonoperating: 95 % , 
5 cycles (120 hours), referenced to 
MIL-E-16400F. 

Shock — Nonoperating: 30 g's, '/4 sine, 11-ms 
duration in each direction along each msuor 
axis. Tbtal of six shocks, referenced to 
M1L-T-28800C. 

EMC Capabilty— Meets MIL-STD-461B re- 
quirements when tested in accordance with 
certain test methods of MIL-STD-462. ConUct 
your Tektronix representative for more 
information. 

Safety— UL listed (UL 1244) and CSA certified 
(CSA 556B); meets VDE 0871 Class B. 

PHYSICAL CHARACTERISTICS 





Cabinet 


Rackmount 


Dimensions 


mm 


In. 


Widtti 


305 


12.0 


Height 


345 


13.6 


Depth 


622.5 


24.5 


Weight > 


kg 


lb 


Net, without plug-ins 


17.2 


37.8 


Shipping, without 






plug-ins 


21.6 


47.6 



Glitch Capture— The 7934 captures a glitch 
(near the 8th) using a 7A29 plug-in and 
variable-persistence storage. 
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MULTIMODE AND VARIABLE PERSISTENCE 7000 
CRT STORAGE OSCILLOSCOPES SERIES 



ORDERING INFORMATION 7600 



Series 



(PLUG-INS NOT INCLUDED) 
7934 Storage Oscilloscope $13,620 
Includes: Installed gray CRT filter 
(378-0625-02); green CRT filter (378-0625-08); 
power cord (161-0066-00); opterator's manual 
(070-5879-00). 

OPTIONS 

Option 02— X-y Mode Phase Correc- 
tion. Adds X-Y delay compensation 
network to equalize the signal delay 
between either vertical compart- 
ment and the B horizontal 
compartment. + $260 

Option 03— EMC capabiUty. Adds 
special shielding for protection to the 
instrument when operated in severe 
EMC environments. + S395 

CONVERSION KITS 
X-Y Mode Phase Correction — 
Order 040-0942-01 $210 
EMC CapabUity— 

Order 040-1195-00 ,S375 
INTERNATIONAL POWER PLUG OPTIONS 

Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

OPTIONAL ACCESSORIES 
Service Manual — 

Order 070-5880-00 $30 
Cradle Mount Adaptor — Fbr rack- 
mounting. Order 040-0560-00 $535 
Recommended Plug-Ins, Probes, and 
Cameras — See 7000-Series Analog Reference 
section, page 201. 

Recommended Cart — K213 Option 12, see In- 
strument/Cart Compatibility chart in Cart 
section. 




FEATURES 

DC to 100-MHz Bandwidth 
3.5-ns Rise Time 

5-ns/Div Fastest Calibrated Sweep Rate 
5.25-Inch Rackmount Height 
Long View Time 

BENEFITS 

Large Selection of Plug-Ins 
Able to Capture and Store Fast 
lhansients and Low Rep Rate Signals 



7633/R7633 Features 



TYPICAL APPLICATIONS 

• Digital Design 

• Destructive Testing 

• Communications 

FEATURES 

• ^0OO^cml|lS Stored Writing Speed 

• Multimode Storage 



7623A/R7623A Features 

TYPICAL APPLICATIONS 

• Ultrasonics 

• Power-Supply Design 

• Component Testing 

FEATURES 

• 135-cm//is Stored Writing Speed 

» Multimode Storage 

The 7633 Storage Oscilloscope provides 
22(X)-div//ts (1(X)0 cmZ/is) stored writing 
speed and 100-MHz bandwidth. The instru- 
ment has three display modes— store, non- 
store, and save— and four storage modes- 
bistable, variable persistence, fast bistable, 
and fast variable pereistence. The max- 
imum writing speed of 1000 cm//fi (using 
the center 8x10 reduced-scan divisions, 
0.45 cm/div) is achieved in reduced-scan 
mode. 




This multimode storage instrument allows 
for retention and viewing of fast-rise, low- 
repetition-rate, single-shot, or slow-moving 
waveforms. 

The 7623A/R7623A Storage Oscilloscopes 
have all the features and performance of the 
7633/R7633 except the reduced-scan mode. 

The R7633/R7623A require only 5.25 
inches of rack height in a standard 
19-inch rack. They are fan cooled and 
come complete with slide-out chassis 
tracks. 



CHARACTERISTICS 

Characteristics are common to the 7633/R7633 
and 7623A/R7623A unless otherwise noted. 



VERTICAL SYSTEM 

Channels — Two left-hand plug-in compart- 
ments. Compatible with all 7000-Series plug- 
ins. See 7000-Series Reference section. 
Bandwidth — Determined by mainframe and 
plug-in unit. See 7000-Series Reference section. 
Rise Time — Determined by mainframe and 
plug-in unit. See 7000-Series Reference section. 
Deflection Factor — Determined by plug-in 
unit. See 7000-Series Reference section. 
Display Modes— Left, Alt, Add, Chop, Right. 
Chopped mode repetition rate is »1 MHz. 
Delay Line — Permits viewing leading edge of 
displayed waveform. 

HORIZONTAL SYSTEM 

Channel — One right-hand plug-in compart- 
ment. Compatible with all 7000 Series plug-ins. 
See 7000-Series Reference section. 
Bandwidth— DC to at least 2 MHz. 
Fastest Calibrated Sweep Rate — 5 ns/div. 
X-Y Mode— Phase shift < 2 ° from dc to 35 kHz. 
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7000 
SERIES 
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Sine-Wave Frequency (MHz) 
Reduced Scan divisions are 0.45 cm. 



CRT AND DISPLAY FEATURES 

CRT— Internal 8x 10-division (0.9 cm/div) 
graticule with variable illumination. 
7633/R7633 have additional (0.45 cm/div) 
graticule used in the reduced-scan mode. Ac- 
celerating potential is 8.5 kV (10 kV for 
7633, R7633 in reduced-scan mode). GH (P31) 
phosphor is standard. 

Autofocus — Reduces the need for additional 
manual focusing with changes in intensity 
after focus control has been set. 
Beam Finder— Aids in locating an offscreen 

signal. 

CRT Display Modes— Nonstore, Bistable, 
Variable Persistence, Fast Bistable, Fast 
Variable Persistence. Full or reduced scan may 
be selected on the 7633/R7633 in all display 
modes. Select normal scan to view the entire 
CRT; select reduced scan for the fastest writing 
rate. 

Auto Erase — Continuously variable to > 10s. 
Save — Prevents accidental erasure of display 
and extends view time up to 30 times longer 
in all modes. 

Persistence — (Variable) Controls rate of con- 
tinuous erasure of stored displays. 
External Z-Axis Input — 2 V p-p for useful in- 
tensity range from dc to 2 MHz. Intensity range 
diminishes to 20% of full range at 10 MHz. 
Positive signal blanks the trace. Maximum in- 
put voltage is 10 V (dc -i- peak ae) and p-p ac. 



Graph showing the stored urriting speed 
needed to display a given sine ivave or step rise 
time at a given amplitude. 

Reduced Scan divisions are 0.45 cm. 



Storage Writing Speed 

Full Scan 



Display 
Mode 


Fast Variable 
Persistence 


Fast 
Bistable 


Variable 
Persistence 


Bistable 


Stored Writing 
Speed 


135 cm/jis 


45 cm/fis 


45 cmlfis 


0.03 cmliis 


View Time 


30 s"' 


30 mm 
minimum 


30 s'' 


30 mm 
minimum 



• Erase Time 1.4 s 1,4 s 0.9 s 0.9 s 



Reduced Scan 



Display 
Mode 


Fast Variable 
Persistence 


Fast 
Bistable 


Variable 
Persistence 


Bistable 


Stored Writing 
Speed 


1000 cm/jis 


180 cm//is 


1.35 cm/(is 


0.09 cm//is 


View Time*' 


30 s*' 


30 min 
minimum 


30 s'l 


30 min 
minimum 


* Erase Time 


1.4 s 


14 s 


09 s 


0.9 s 


■ ' TTiese times are at full stored-display intensity. They may be increased more tlian 30 times 
by using reduced intensity in the Save display mode. 




Fast Variable Persistence Writing Speed 




Scan Mode 


Sweep Speed 


Peak-to- Peak 
Sine Wave 


Step Response 


Reduced Scan 
2200 div/fis 
(0.45 cm/div) 


a 5 ns/div 




71 div 
100 MHz 

8 div 
89 MHz 


77 div 
3.5 ns 
8 div 
3.7 ns 


Full Scan 
150 div//js 
(0.9 cm/div) 


a 50 ns/div 




3.2 div 
15 MHz 
6.4 div 
75 MHz 


3 div 
20 ns 
5 div 
33 ns 



CALIBRATOR 
Voltage Output — Rectangular waveshape, 
positive going from ground (dc voltage 
available when selected by internal jumper). 
Voltage Ranges— 40 mV, 0.4 V, 4 V into 1 Mil; 
20 mV, 0.2 V, 0.4 V into 50 0. Amplitude ac- 
curacy is within 1% (15 to 35 °C); within 2% 
(0 to 50 °C). Repetition rate is «1 kHz. 
Current Output— 40-mA rectangular wave- 
shape with optional current-loop accessory 
(012-0259-00) connected between 4 V and 
ground-pin jack.s. Output R is *450 Q. 

OUTPUTS/INPUTS 

+ Sawtooth — Sawtooth starts 1 V or less from 
ground into 1 MO. f)utput voltage is 50 mV/div 
(±15%) into 50 n, 1 V/div (±10%) into 1 MO. 
Output R is 950 n within 2%. 

+ Gate — Fbsitive-going waveform of the same 
duration and coincident with sweep selectable 
from main, delay, or auxiliary gate. Output 
voltage Ls 0.5 V ( ± 10%) into 50 Q, 10 V ( ± 10'^, ,) 
into 1 MQ. Rise time is 20 ns or less into 50 0. 
Output R is 950 within 2%. 
Vertical Signal Out— Selected by TVigger 
Source switch. Output voltage is 25 mV/div into 
50 Q, 0.5 V/div into 1 Mfl. Output R is 950 (1 
within 2%. Bandwidth is determined by ver- 
tical plug-in. See 7000-Series Reference 
section. 

Camera Power Output— Three-prong connec- 
tor to the left of the CRT provides power, 
ground, and remote single-sweep reset access 
for the C-50 Series cameras. 
External Single-Sweep Reset— Ground 
closure; rear panel BNC input to reset sweep. 
Remote Erase — Rear-panel BNC connector in- 
puts, ground-closure activated. 

POWER REQUIREMENTS 

Line-Voltage Ranges— 100, 110, 120, 200, 220, 
and 240 V ac ± 10%; internally selectable with 
quick change jumpers. 
Line Frequency— 50 to 400 Hz. 
Maximum Power Consumption — 180 W, 2.0 
A at 115-V line, 60 Hz. Fan cooling is provided 
for all models. 
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ENVIRONMENTAL AND SAFETY 

Ambient Temperature — Operating: to 
+ 50°C. Nonoperating: -55 to +75°C. 
Altitude— Operating: 5000 m (15,000 ft). 
Nonoperating: 15 000 m (50,000 ft). 
Vibration — Operating: 15 minutes along each 
of the three mtyor axes. 0.04 cm (0.015 in.) p-p 
displacement 10 to 55 to 10 Hz in one minute 
cycles. Held for three minutes at 55 Hz 
(MIL-T-2880()B). 

Humidity — Operating and Nonoperating: 95%, 
five cycles (120 hours), referenced to 
MIL-E-1640()F. 

Shock — Nonoperating: 30 g's, .sine, 11-ms 
duration in each direction along each m^or 
axis. Tbtal of six shocks (MIL-T-28800C). 
EMC Capability— Meets MIL-STD-461B re- 
quirements when tested in accordance with 
certain test methods of MIL-STD-462. Contact 
your Tbktronix representative for more 
information. 

Safety— UL listed (UL 1244) and CSA certified 

(CSA 556B). 



PHYSICAL CHARACTERISTICS 





Cabinet 


Rackmount 


Dimensions 


mm 


in. 


mm 


In. 


Width 


221 


8.7 


483 


19.0 


Height 


305 


12.0 


135 


5.3 


Depth 


597 


23.5 


566 


22.3 


Weights » 


kg 


lb 


kg 


lb 


Net 


13.6 


30.0 


14,5 


32.0 


Shipping 


19.0 


42.0 


282 


62.0 



ORDERING INFORMATION 

(PLUG-INS NOT INCLUDED) 

7633 Storage Oscilloscope $9,950 
Includes: 20-in. two-pin-to-BNC cable (175- 
1178-00); green CRT filter (378-0625-08); power 
cord (161-0066-00); instruction manual 
(070-1767-00). 

R7633 Storage Oscilloscope $10,550 
Includes: Same as 7633 plus rackmounting 
hardware. 

7623A Storage Oscilloscope $8,055 

Includes: Same as 7633, instruction manual 

replaced with 070-1685-00. 

R7623A Storage Oscilloscope $8,550 

Includes: Same as 7633 plus rackmounting 

hardware, instruction manual replaced with 

070-1685-00. 

OPTIONS 

Option 03— EMC capability. Adds 

special shielding for protection to 

the instrument when operated in 

severe EMI environments. 

(7633/7623A) + $395 

(R7633/R7623A) + $375 

Option 08— (7633/7623A only) 

Protective Panel Cover. +$115 

Option 23— (7633/7623A only) 

VDE RPM Mark. +$50 

CONVERSION KITS 
CRT Readout— 

(7633/7623A) Order 040-0748-06 $585 
(R7633/R7623A) Order 040-0759-06." 
EMC Capability— 

(7633/7623A) Order 040-0663-01 $485 
(R7633 /R7623A) Order 040-0678-01 $395 
Power Supply — lb light plug-in 
pushbuttons. Order 040-0686-01 $90 
INTERNATIONAL POWER PLUG OPTIONS 
Option A1— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

• ' Contact your local sales ojfice. 



OPTIONAL ACCESSORIES 

Recommended Plug-Ins — See Oscilloscope 
Plug-in .section, page 277. 
Recommended Probes — See Signal Acquisi- 
tion .section. 

RECOMMENDED CARTS 
K213 Opt 12— (7633 7623A) See 
Instrument/Cart Compatibility 
chart in Cart section. $625 
K217— (R7633/R7623A) See 
Instrument/Cart Compatibility 
chart in Cart section. $510 




K213 cart shovon with optional plug-in storage 
and keyboard drawer (Option 22). 



RECOMMENDED CAMERAS 

C-53P— General purpose. See 7000 

Series Analog Reference section and 

Instrumentation Documentation 

Devices Reference .section. $2,090 

C-5C — Option 01— Low cost. See 

70()0-Series Analog Reference 

section and Instrumentation 

Documentation Devices Reference 

section. $495 

A6902B— 

Allows high CMRR differential, 

floating, and high-voltage measure 

ments safely. See Accessories 

section. $1,980 
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CONTENTS 

5441 50 MHz Storage 

Oscilloscope 274 

R5441 50 MHz Rackmount 

Storage Oscilloscope 274 

5111A 2 MHz Storage 

Oscilloscope 275 

R5111A 2 MHz Rackmount 

Storage Oscilloscope 275 

5113 2 MHz Storage 

Oscilloscope 275 

R5113 2 MHz Rackmount 

Storage Oscilloscope 275 

Oscilloscope Accessories 

Cameras/Video Copier/Plotter . 501 

Probes 518 

Carts 549 

Customer Information 558 

Service/Support 559 

Thilning 564 



The 5(KX)-Series plug-in oscilloscope fam- 
ily is designed to provide maximum ver- 
satility and performance at the lowest 
possible price. 

The 5100 Series mainframes provide real- 
time bandwidth to 2 MHz, sensitivity to 
10 microvolts per division, CRT and 
digital storage, dual-sweep operation, and 
more. 

The 5223 digitizing mainframe with the 
5B25N time base provides digitization of 
signals to 10 MHz with optional GPIB 
interface. 

The 5400-Series mainframes provide all 
of the capabilities of the 5100-Series 
mainframes plus 50-MHz bandwidth, 
variable-persistence storage, and CRT 
readout of vertical and horizontal scale 
factors. 



5000 Series 

• Low Cost 

• 2-MHz, 10-MHz, or 50-MHz 
Bandwidth 

• 10-^V/Div Sensitivity 

• Wide Choice of Plug-Ins 

• One- to Eight-Trace Capability 

• Digital, Dual-Beam, & Storage 
Displays 

• Large 6.5-Inch CRT (8x10 Div) 

• CRT Readout (5400 Series and 
5D10) 

• Delayed-Sweep Time Bases 

• Y-T or X-Y Operation 

• Bench-to-Rack Convertibility 



5000-SERIES SELECTION GUIDE 





5441/R5441 




5113/R5113 




Variable-Persistence 


5111A/R5111A 


Dual-Beam 


Features 


Storage W/Readout 


Bistable Storage 


Bistable Storage 


Bandwidth 


50 MHz 


2 MHz 


2 MHz 


Minimum 


5 mV/div at BW 


1 mV/dIv at BW 


1 mV/div at BW 


Deflection 


10 ^V/div 


10 >iV/div 


10 /iV/div 


Factor 


0.5 mA/div 


0.5 mAydiv 


0.5 mA/div 


Maximum 








Sweep Rate 


10 ns/div 


100 ns/div 


100 ns/div 


Eight Traces 






^Dual Beam 


Delayed 








Sweep 






1^ 


Prices'' 








begin at 


$6,675/$6,580 


$3,440/$3.430 


$4,815/$5.005 



• ' Price does not include plug-ins. 
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I lL\\ storage oscilloscopes 



5000 
SERIES 




storage Oscilloscope 



TYPICAL APPLICATIONS 

• Ultrasonics 

• Low-Power Laser 

• Fiber Optics 

FEATURES 

• DC to 50 MHz 

• CRT Readout 

• Three Plug-In Flexibility 

• Wide Choice of Plug-Ins 

• Bench-to-Rack Convertibility 

• Low Cost 

• 5-Div/^ Stored Writing Speed 

• Variable-Persistence Storage 

The 5441 combines versatility and low 
cost in a 50-MHz general-purpose, plug- 
in oscilloscope. This oscilloscope features 
CRT readout of plug-in scale factors, sen- 
sitivities to 10 microvolts per division, 
display of up to eight different signals at 
two different sweep rates, a three plug- 
in mainframe, a wide choice of plug-ins, 
and bench-to-rack convertibility. 

Plug-in scale factors are displayed on the 
CRT, so measurement time and operator 
errors are reduced by taking into account 
magnifiers and probe attenuators. The 
CRT readout can also be accessed exter- 
nally to allow the display of dates, times, 
test numbers, etc. , along with displayed 
waveforms. (Order Option 03, User Ad- 
dressable CRT Readout.) 



The variable persistence of the 5441 pro- 
vides the ideal means of viewing hard-to- 
observe signals such as fast single-shot 
transients and very-low-frequency 
phenomena that require a very slowly 
moving trace on the CRT. Variable- 
persistence storage may be used to com- 
pletely eliminate the flicker inherent in 
low-rep-rate traces. The viewing time at 
normal intensity for any trace can be 
varied from a fraction of a second to more 
than five minutes. At lowered intensity 
(SAVE mode), signals may be viewed for 
up to an hour. 

In addition to permitting viewing of single- 
shot and low-frequency phenomena, the 
variable persistence of the 5441 may also 
be used to suppress the random noise that 
obscures the true waveform in signals with 
low signal-to-noLse ratio. 

The wide variety of plug-ins allows an 
oscilloscope/plug-in configuration to meet 
your current and future needs. All of the 
plug-ins in the 5000 Series are compati- 
ble with the 5441.*' 

" Plug-ins with a suffix N (5B12N, etc) do not 
provide CRT readout. The 5B10N and 5B12N 
Time Bases do not permit viewing the 
leading edge of a triggered waveform when 
used in the 5400 Series. 

CHARACTERISTICS 

VERTICAL SYSTEM 
Channels — Left and center plug-in compart- 
ments. Compatible with all 5000-Series plug- 
ins. CRT readout i.s not available with plug-ins 
having a suffix N (5A18N, etc.). 
Bandwidth — Up to 50 MHz, determined by 
plug-in unit. See 5000-Series Reference section. 



Deflection Factor — Determined by plug-in 
unit. See 5000-Series Reference section. 
Chopped Mode — The oscilloscope will chop 
between channels at * 25 kHz to 100 kHz, 
depending on plug-ins and operating modes. 
Alternate Mode — Each plug-in is swept twice 
before switching to the next. A single-trace 
amplifier is swept twice and each channel of 
a dual-trace amplifier is swept once before 
switching to the second amplifier. 

HORIZONTAL SYSTEM 
Channel — Right plug-in compartment. Com- 
patible with all 5000-Series plug-ins. CRT 
readout is not available for plug-ins with a Suf- 
fix N (5B10N, etc.). 

Internal Trigger Mode — Left vertical, right 
vertical. 

Fastest Calibrated Sweep Rate— 10 ns/div, 
determined by plug-in. 
X-Y Mode — Phase shift is within 2° from dc 
to 20 kHz. 

CRT AND DISPLAY FEATURES 
CRT— Internal, parallax-free, 8x10 div (0.9 
cm/div) illuminated graticule. Accelerating 
potential is 8.5 kV. GH (P31) phosphor 
standard. 

Autofocus — Reduces the need for manual 
focusing with changes in intensity after focus 
contrf)l has been set. 

External Intensity Input — + 5V turns beam 
on from off condition. -5 V turns beam off 
from on condition. Frequency range is dc to 
2 MHz. Input R and C is = 10 kO paralleled by 
= 40 pF. Maximum input is +.50 V (dc + 
peak ac). 

Beam Finder — Brings offscreen trace into 
graticule area. 

Persistence — Continuously variable, may be 
turned off when not needed, thus producing 
high-contra-st stored displays without the 
characteristic fading of variable persistence. 



PHOTOGRAPHIC WRITING SPEED 





Writing Speed cm//ts 




Camera 


Lens 


GH {P31) Phosphor 


BE (P11) Phosphor 






20,000 
ASA 


3000 
ASA 


20,000 
ASA 


3000 
ASA 






180 


90 


245 


125 


C-59P 


f/2 8 
0.67 mag 


330 


160 


450 


230 


C-50P*' 


f/2.8 
7 mag 



*' Slight cropping of the graticule comers. 
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2 MHz NON-STORAGE AND SINGLE BEAM. DUAL-BEAM 5000 
STORAGE OSCILLOSCOPES SERIES 



Maximum Stored Writing Speed — Writing 
speed >5 div jis for a view time of 15 s. 
Storage View Time — ^The view time is the 
amount of time tlie stored signal can be viewed 
before it fades away. 

At the maximum writing speed, the view time 
is 15 seconds with the writing-speed control 
fully cw. Adjusting the stored intensity ccw will 
reduce the stored writing speed, but view time 
can be increased up to five minutes (refer to 
chart below). 

Save Mode — Extends view time of stored dis- 
plays up to one hour; prevents erasure of stored 
display and storage of unwanted displays. 
Erase Time— 0.5 s ±10%. 



I 60.0 



> in 
I £ 

> i 

0) ^ 5.0 

i 10 
■ 0.25 



(A 



Save Time 









0.1 1.0 5.0 

Stored Writing Speed 
(Div/;is at Maximum Persistence) 



STORED WRITING SPEED 
(Div//iS at Maximum Persistence) 

CALIBRATOR 

Voltage— 400 mV within 1%. 
Current Output — 4 mA within 1%. Frequen- 
cy is two times the power-line frequency. 

POWER REQUIREMENTS 

Line Voltage Ranges— 100, 110, 120, 200, 220, 
and 240 V ac ±10% (except that maximum in- 
put should not exceed 250 V ac), internally 
selected with quick-change jumpers. 
Line Frequency — 48 to 440 Hz. 
Maximum Power Consumption — 100 W at 
120 V ac, 60 Hz. 

ENVIRONMENTAL 

Ambient Temperature — Operating: to 

+ 50°C. Nonoperating; -40 to -i-70°C. 
Altitude— Operating: 5000 m (15,000 ft). Non- 
operating: 15 000 m (50,000 ft). 



ORDERING INFORMATION 

(Plug-ins not Included) 
5441 Storage Oscilloscope .$6,675 
Includes: Instruction manual (070-2140-01). 
R5441 Rackmount Oscilloscope $6,580 
Includes: Same as 5441. 

OPTIONS 

Option 01— Without CRT Readout. NC 
Option 03— User-Addressable CRT 
Readout. Up to 20 user-selected 
characters may be displayed in the 
CRT readout for additionsd test infor- 
mation such as time, date, device 
tested, test number, etc. Especially 
useful for documenting photographs. 
Programming of characters is done 
by external resistors and switches. -t- $150 
Option 04 — Protective Panel Cover + $40 



CONVERSION KITS 
CRT Readout— Order 040-0691-02 $580 
Cabinet-to-Rackmount — 
Order 040-0583-03 $250 
Rackmount-to-Cabinet — 
Order 040-0584-04 $225 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V. 60 Hz. 

OPTIONAL ACCESSORIES 

Recommended Plug-Ins — See page 277. 
Recommended Probes — See page 277. 
Recommended Cameras — See Instrumenta- 
tion Documentation Devices section. 
Recommended Cart— K213 
Option 12. See Cart section. $625 




5111A/R5111A 

TYPICAL APPLICATIONS 

• Electromechanical Design and Test 

• Vibration Analysis 

FEATURES 

• Single-Beam Bistable-Storage 
Oscilloscope 

• Split-Screen Display 

• Stored Writing Speed to 800 Div/ms 
In Enhanced Mode (Option 03) 

The 5111A is a single-beam, split-screen, 
bistable-storage oscilloscope with a large 
6'/^ -inch diagonal display. The 5111 A ex- 
tends measurement capability into areas 
requiring retention of single and 
multitrace displays for long-term ex- 
amination and/or photography. It is par- 
ticularly useful for recording low- and 
medium-frequency signals. 

The standard 5111A provides writing 
speeds to 50 div/ms; Option 03 extends 



the writing speed to 800 div/ms, suitable 
for capturing a single-shot display of a 
60-kHz sine wave four divisions in 
amplitude. 

Up to eight traces can be displayed and 
stored simultaneously with two 5A14N 
amplifier plug-in units. When using two 
amplifiers and the 5B12N dual time base 
in the dual-sweep mode, the two sweeps 
arc slaved individually to the two 
amplifiers. 




5113/R5113 



TYPICAL APPLICATIONS 

• Biomedical Research 

• Low-Repetition Rate Observation 

FEATURES 

• Dual-Beam Bistable-Storage 
Oscilloscope 

• Split-Screen Display 

• iWo Independent Vertical Systems 

• Two Single-Shot Display Signals 

• Display Without Time-Sharing 

• Stored Writing Speed >20 Div/ms 

The 5113 is a dual-beam, bistable-storage 
oscillo.scope featuring easy-to-use split- 
screen storage. Stored writing speed is at 
least 20 div/ms. View time is at least one 
hour at normal intensity and can be in- 
creased to ten hours at reduced intensity. 

The 5113 can display two simultaneous 
events, either single-shot or repetitive, 
against a common time base within the 
bandwidth and writing-rate limits of the 
system. Both beams are driven by one set 
of horizontal deflection plates. 

The 5113 is particularly useful in 
biomedical research where low repeti- 
tion-rate stimulus/response potentials 
need to be simultaneously observed and 
recorded. 
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2 MHz NONSTORAGE AND SINGLE BEAM DUAL BEAM 5000 
STORAGE OSCILLOSCOPES SERIES 



CHARACTERISTICS 

Characteristics are the same for the 
5111A/R5111A and 5113/R5113 unless otherwise 
indicated. 

VERTICAL SYSTEM 

Channels— Left and center plug-in compart- 
ments. Compatible with all 5000-Series plug- 
ins. See 5000-Series Reference section. 
Deflection Factor and Bandwidth — 

Determined by plug-in. See 5000-Series 
Reference section. 

Chopped Mode— (5110/R5110, 5111A/R5111A) 
The mainframe vertical amplifier will chop be- 
tween left and center plug-in compartments, 
and/or between two or more amplifier chan- 
nels. The total time segment per channel is « 5 
lis, consisting of *4 /is displayed, =1 us 
blanked. Chop or alternate mode is selected at 
the time-base unit. 

Chopped Mode-(5113/R5113) The left and right 
mainframe vertical amplifiers are dedicated to 
the left and center plug-in compartments, 
respectively. Each mainframe vertical 
amplifier will chop between two or more chan- 
nels in their associated plug-in compartments. 
No channel switching is necessary between left 
and center plug-in compartments. The total 
time segment per channel is « 5 /is, consisting 
of 4 lis displayed, * 1 ^cs blanked. Chop or alter- 
nate mode is selected at the time-base unit. 
Alternate Mode— (5110/R5110, 5111A/R5111A) 
Each amplifier plug-in is swept twice before 
switching to the next. Single-trace amplifiers 
are swept twice. Each channel of a dual-trace 
amplifier is swept once before switching to the 
second amplifier. 

Alternate Mode— (5113/R5113) Single-trace 
amplifiers are swept full time. Each channel 
of a multitrace ampUfier is swept once before 
switching to the next channel. No channel 
switching is necessary between left and center 
plug-in compartments. 

HORIZONTAL SYSTEM 
Channel — Right plug-in compartment. Com- 
patible with all 5100-Series plug-ins. See 
5000-Series Reference section. 
Fastest Calibrated Sweep Rate— 0.1 /is/div 
(XIO mag) with 5B10N or 5B12N. 
X-Y Mode — Phase shift is within 1 ° from dc 
to 100 kHz. 

CRT AND DISPLAY FEATURES 

CUT- Internal 8 x 10 div (1.27 cm/div) parallax- 
free, nonilluminated graticule. Illuminated 
graticule available at extra cost. 
Accelerating Potential— 5110/R5110, 5111A/ 
R5111A, 5113/R5113: 3.5 kV. 
Standard Phosphor— 5110/R51 10: GH (P31). 
5111A/R5niA, 5113/R6113: Equivalent to GJ (PI). 
Optional Phosphors (Specify)— (5110/R5110 
only) GM (P7) or BE (Pll). 
Beam Finder — Aids in locating an off-screen 
signal. 

Maximum Stored Writing Speed— (5111A 
and 5113 only) 5111A/R5111A: At least 
20 div/ms in the Normal Mode and 50 div/ms 
in the Enhanced Mode. 5113/R5113: At least 
20 div/ms. 



With Option 03, Fast -Writing-Speed CRT— 

(5111A and 5113 only) At least 200 div/ms 
(center 6x8 div) in the Normal Mode and 800 
div/ms (center 6x8 div) in the Enhanced Mode. 
Storage View Time— (5111A and 5113 only) At 
least one hour at normal intensity; up to ten 
hours at reduced intensity, after which time 
it may be increased to original level. 
Erase Time— (5111A and 5113 only) « 250 ms. 

CALIBRATOR 

Voltage Output — Square wave, positive going 
from ground. 

Voltage Range— 400 mV within 1 'V, . 
Current Output — 4 mA with current loop. 
Frequency is two times the line frequency. 

OUTPUTS/INPUTS 

External Intensity Input — + 5 V turns beam 
on from off condition. -5 V turns beam off 
from on condition. Frequency range is dc to 1 
MHz. Input R and C is « 10 kfl paralleled by =40 
pF. Maximum input is ±.50 V (dc + peak ac). 

POWER REQUIREMENTS 

Line-Voltage Ranges— 100, 110, 120, 200, 220, 
and 240 V ac ± 10% (except that maximum in- 
put should not exceed 250 V ac). Internally 
selected with quick-change jumpers. 
Line Frequency — 48 to 440 Hz. 
Maximum Power Consumption — 110 W. 

ENVIRONMENTAL 

Ambient Temperature— 51 10/5111A/5113: 
Operating, to + 50°C; nonoperating, -40 to 
+ 70°C. 



PHYSICAL CHARACTERISTICS 





Cabinet 


Rackmount 


Dimensions 


mm 


in. 


mm 


in. 


Width 


213 


84 


483 


19.0 


Height 


302 


11.9 


135 


5.3 


Depth 


518 


20.4 


483 


19.0 


Weight = 


kg 


lb 


kg 


lb 


Net 


10.4 


23,0 


10.9 


24.0 


Shipping 


14.5 


32.0 


19.5 


430 



OPTION 07 

Rear-Panel Signal Outputs 



CHARACTERISTICS 

Left and Center Compartments — Two BNC 

connectors provide access to the CRT-related 
signals from the left and center plug-in 
amplifiers. Sensitivity: 0.5 V/CRT division. Out- 
put impedance: 1 ktl. 

Right Compartment — Sweep: One BNC con- 
nector provides access to the CRT-related 
sweep waveform. Sensitivity is 0.5 V/CRT divi- 
sion; positive going sawtooth, > 5 V. Output 
Impedance is 1 kfi. Gate: One BNC connector 
provides access to TTL-compatible gate. Posi- 
tive going, coincident with displayed sweep. 



X-Y Mode— CRT-related X-Y signals are 
available at the appropriate rear-panel cormec- 
tors when amplifier plug-ins are used in either 
the left or center compartment and the right 
compartment to display X-Y information. Sen- 
sitivity (X-Y): 0.5 V/CRT division. 



ORDERING INFORMATION 

(PLUG-INS NOT INCLUDED) 

Ordering information is common to all units 
unless otherwise noted. 
5I11A Storage Oscilloscope $3,440 
Includes: BDwercord (161-0066-00); instruction 
manual (070-3934-00). 

R5111A Storage Oscilloscope S3, 430 

Includes: Same as 5111A. 
5113 Storage Oscilloscope $4,815 
Includes: Instruction manual (070-2137-01). 
R5113 Storage Oscilloscope $5,005 
Includes: Same as 5113. 

OPTIONS 
Option 02— (5110, SUIA, 5113 only) 
Protective Panel Cover. The cover 
protects the front panel and knobs 
during transportation and storage. + $40 
Option 03— F^t Write CRT in- 
creases stored writing speed to 200 
div/ms (center 6x8 div). 
(5111A/R5111A/R5113A). +$205 
(5113). +$150 
Option 07— Add Rear-Panel Signals 
Out. +$130 

CONVERSION KITS 
Cabinet-to-Rackmount Conversion 
Kit— Order 040-0583-03. $250 
Rackmount-to-Cabinet Conversion 
Kit— Order 040-0584-04. $225 
Protective Panel Cover Kit— 
(5111A, 5113 only) Oder 040-0620-00. $45 
Rear I^uiel Signal Outputs — Order 
040-0915-02. $400 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North An\erican 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

OPTIONAL ACCESSORIES 

Recommended Plug-Ins and Probes — See 

Plug-In section and Signal Acquisition section. 
Recommended Cart — K213 
Option 12. See Cart section. $625 
Recommended Cameras — See Instrumenta- 
tion Documentation Devices section. 
C-5C— Low cost. $495 
C-59AP — General purpose for 
5100 Scries. $1,475 
C-7— AutoFilm E^ect. $610 
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WIDEBAND 11000 
AMPLIFIERS SERIES 



11000-SERIES PLUG-INS 



CONTENTS 

Amplifiers 

11A71 Single-Channel Vertical ... 278 

11A52 Two-Channel Vertical 279 

11A32 IVvo-Channel Vertical 280 

11A34 Four-Channel Vertical 280 

11A33 Differential Comparator ... 281 

P6134 10X Passive Probe 282 

P6135 10X Differential Passive 

Probe 282 

P6231 10X Active Probe 282 



11000 -Series Plug-Ins 

• Single Trace (11A71) 

• Dual Trace (11A32, 11A52) 

• Differential (11A33) 

• Four Channel (11A34) 

• Up to 500-MHz Bandwidth (With 
11302) 

• Up to 1-GHz Bandwidth (With 11402) 

• 1-mV/Div Deflection Factor 

• Calibrated Offset With Fast 
Overdrive Recovery 

• Switchable Input Impedances 

Wide bandwidth, unsurpassed accuracy, 
clean response, low noise, and calibrated 
dc offset with fast overdrive recovery 
characterize the amplifier plug-in units 
available for use with the Tektronix 
llOOO-Series Plug-in Oscilloscopes. The 
11A71 provides 1-GHz bandwidth in the 
11402 digitizing mainframe and up to 
500-MHz bandwidth in the 11302 A and 
11401 mainframes. The llOOO-Series Max- 
imum Bandwidth Matrix at the start of 
this section shows the bandwidth of each 
of the amplifier plug-in units in each of 
the four UOOO-Series mainframes. 

Control of the llOOO-Series plug-ins is 
accomplished through the mainframe 
controls, either manually or over the 
IEEE-488 or RS-232C bus. The only con- 
trol on the amplifier plug-ins is a single 
pushbutton for each channel. This but- 
ton is used only to turn the display of the 
associated channel on and off ; it has no 
effect on the availability of the input 
signal to the triggering system. 

Each of the input channels on all ampli- 
fier plug-ins uses the new TEKPROBE™ 
interface. This interface allows the main- 
frame to supply power to active probes, 
to sense the type (and, with some probes. 



the serial number) of the probe, to sup- 
ply offset voltage to probes so equipped, 
to detect activation of the probe's ID 
pushbutton, and to provide other com- 
munication between probe and oscillo- 
scope as appropriate to the type of probe. 
A serial data line in the TEKPROBE™ 
interface provides the means for a high 
level of communication with current and 
future special-purpose probes. 
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11A71 Amplifier 



11A71 



• DC to 1 GHz Bandwidth (in 11402) 

• Single Trace 

• 10-mV to 1-V/Div Calibrated 
Deflection Factors 

• ±10-Div Offset 

« 50-n Input Impedance 

The single-channel 11A71 is the highest 
bandwidth amplifier currently available 
for the Tfektronix llOOO-Series main- 
frames. It provides 1-GHz bandwidth in 
the 11402 digitizing mainframe and 
.500-MHz bandwidth in the 11401 digitiz- 
ing mainframe and 11302 analog 
mainframe. 



DC offset can be set to 40 steps per divi- 
sion over a range of +10 div at all 
sensitivities. 



CHARACTERISTICS 

Number of Channels — One. 
Bandwidth— All Deflection Factors 



11301A 


11302A 


11401/11402 


400 MHz 


500 MHz 


500 MHz/1 GHz 



Deflection Factor— 10 mV to 1 V/div in 1-2-5 

sequence. 

Accuracy — 

AVolts dc accuracy: 
With 11301/11302: ±(0.9% +0.05 div). 
With 11401/11402: ±(0.7% +0.03 div). 
DC Balance: ±0.2 div. 

Input Impedance— 50 n ±2%; VSWR < 1.45:1 
@ 10 mV/div. DC to 1 GHz. 
VSWR <1.25: @ 20 mV/div to 1 V/div., dc to 
1 GHz. 

Input Coupling Modes— AC. DC, OFF. 
Offset Range — ± 10 divisions, 0.025 division 
resolution, all deflection factors. 
Max Input Voltage— 50-11 input automatical- 
ly disconnects when the signal exceeds safe 
limits. Manual reset. 
Typical Noise (RMS)— 0.01 div 



ORDERING INFORMATION 

11A71 Single-Channel Vertical 

Amplifier $2,700 

Includes: Operator manual supplement. 

Option 26 — Includes one 

P6231 probe. + $410 



OPTIONAL ACCESSORIES 
Service Manual — 

Order 070-6787-00. 
Recommended Probe— P6231 lOX 
1.5 GHz active probe. See other 
recommended probes on page 282. 
Optical to Electrical Converters — 
P6701 
P6702 

Spatial Input Head — 

P6751 



<50 



$410 

$1,900 
$2,095 

$310 



See Signal Acquisition section for complete 
description. 



11000 SERIES SCOPE/PIOIG-IN MAXIMUM BANDWIDTH MATRIX 



Scope/Plug-In 


11A71 


11A52 


11A32 


11A34 


11A33 


11 401 A/ 
11402A 


500 MHz 
1 GHz 


500 MHz 
600 MHz 


350 MHz 
400 MHz 


300 MHz 
300 MHz 


150 MHz 
150 MHz 


11601 


1 GHz 


600 MHz 


400 MHz 


300 MHz 


150 MHz 


11602 


1 GHz 


600 MHz 


400 MHz 


300 MHz 


150 MHz 
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CHARACTERISTICS 

Number of Channels — Two. 
Bandwidth (MHz) 



1IA52 Ttvo-Channel Amplifier 



11A52 



• DC to 600-MHz Bandwidth (in 11402) 

• Dual Trace 

• 1-mV to 10-V/Dlv Calibrated 
Deflection Factors in 1% Increments 

• 50-0 Input Impedance 

• High-Resolution Calibrated DC 
Offset 

• Fast Overdrive Recovery 

The 11A52 is a high bandwidth dual-trace 
amplifier plug-in available for the 
UOOO-Series mainframes. 

The 11A52 provides 600-MHz bandwidth 
in the 11402 digitizing mainframe and 
400-MHz bandwidth in the 11302 analog 
mainframe. Two built-in four-pole band- 
width-limiting filters (100 and 20 MHz) 
may be activated to reduce unwanted 
high-frequency noise at 24 dB/octave. 

Both coarse and fine deflection-factor 
steps are fully calibrated. At 1 mV/div, the 
high-resolution calibrated dc offset has a 
setability of 25 /iV and a range of ± 1 V 
(equivalent to 16 bits), giving an effective 
screen height of 2000 divisions and per- 
mitting absolute dc measurement accur- 
acies to ±0.3%. 



Volts/ 
div 


11301A 


11302A 


11401/ 
11402 


>10 mV 


350 


400 


500/600 


5 to 
9 95 mV 


300 


350 


350/400 


2 to 
4.98 mV 


250 


250 


250 


1 to 
1 .99 mV 


200 


200 


200 



Calibrated Deflection Factors — Coarse: 1 mV 

to 10 V/div in 1-2-5 steps. Fine: between coarse 

steps in 1 % increments of next more sensitive 

coarse step. 

Accuracy — 

AVolts dc accuracy: 

With 11301/11302: ±(1.0% +0.04 div). 

With 11401/11402: ±(0.8% +0.01 div). 

DC Balance, 1 to 99.5 mV/div: With 11301 and 

11302: ±(0.2 mV+0.13 div). With 11401 and 

11402: +(0.2 mV+0.10 div). 

Offset Accuracy, 1 to 99.5 mV/div ( ± 1 V range): 

±(0.15% +0.4 mV). 

For absolute dc accuracy of single-point 
measurements using offset, add the Offset 
Accuracy and DC Balance terms. 
Offset Range— 

1 to 99.5 mV/div: ±1 V; Resolution: 25 /iV. 
100 mV to 0.995 V/div: ±10 V; Resolution: 
250 nV. 1 to 10 V/div: ± 100 V; Resolution: 
2.5 mV 

Overdrive Recovery — 1 to 99.5 mV/div: lb 
within ±(0.1% +0.2 div) within 20 ns from 

+ 2 V step. 

Typical Noise (RMS)— 

1 to 1.99 mV/div: 0.087 div 

2 to 4.98 mV/div: 0.04 div. 
5 to 9.95 mV/div: 0.02 div 
10 mV to 10 V/div: 0.012 div 

Input Impedance— 50 Q ±0.5%; VSWR: 
< 1.3:1 dc to 500 MHz. 
Input Coupling Modes— AC, DC, and OFF. 
Maximum Input Voltage — Input automatical- 
ly disconnects when the input signal exceeds 
safe limits. Manual reset. 



ORDERING INFORMATION 

11A52 Two-Channel Vertical 
Amplifier $2,406 
Includes: Operator manual supplement. 
OPTION 

Option 25— Includes two P6231 

probes. + $820 

Includes: User manual 070-6114-00. 

OPTIONAL ACCESSORIES 
Service Manual— Order 070-6786-()(). S50 
Optical to Electrical Converters — 
See Signal Acquisition section for description. 
P6701 » 1,900 

P6702 $2,095 
Spatial Input Head — See Signal Acquisition 
section for description. 
P6751 $310 
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11A32 Two-Channel Amplifier 

11A32/11A34 

• DC to 400-MHz Bandwidth (11A32 in 
11402 Mainframe) 

• Dual Trace (11A32) or Four Trace 
(11A34) 

• 1-mV to 10-V/Div Calibrated 
Deflection Factors in 1% Increments 

• Switchable 50-R or l-MO Input 
Impedance 

• High-Resolution Calibrated DC 
Offset 

• Fast Overdrive Recovery 

The 11A32 and 11A34 amplifier plug-in 
units are virtually identical to one 
another except for the number of chan- 
nels. The 11A32 is a dual-trace unit, and 
the 11A34 is a four-trace unit. The band- 
width of the 11A32 is slightly higher than 
that of the 11A34 in each of the 
11000-Series mainframes. 

Bandwidth— 11A32 



11A34 FOUR CMAMCl AMn.HR 




11A34 Pour-Channel Amplifier 



Two built-in four-pole bandwidth-limit 
filters (100 and 20 MHz) may be activated 
to reduce unwanted high-frequency noise 
at 24 dB/octave for each channel. 

Both coarse and fine deflection-factor 
steps are fully calibrated. At 1 mV/div, the 
high-resolution calibrated dc offset has a 
setability of 25 ^iV and a range of ± 1 V 
(equivalent to 16 bits), giving an effective 
screen height of 2000 div and permitting 
absolute dc measurement accuracies to 
±0.4%. 



CHARACTERISTICS 

Number of Channels— 11A32: Two; 11A34: 
Four. 

Calibrated Deflection Factors — Coarse steps: 
1 mV to 10 V/div in 1-2-5 sequence. Fine steps: 
Between coarse steps in 1 % increments of next 
more-sensitive coarse step. 



Volts/div 


11301A 


11302A 


11401 


11402 


>10 mV 


300 MHz 


350 MHz 


350 MHz 


400 MHz 


5 to 9.95 mV 


250 MHz 


250 MHz 


300 MHz 


350 MHz 


2 to 4.98 mV 


200 MHz 


200 MHz 


250 MHz 


250 MHz 



1 to 1 .99 mV 



200 MHz 



200 MHz 



200 MHz 



200 MHz 



Accuracy — 

AVolts dc accuracy: With 11301A/n302A: 
±(1.0% +0.04 div). With 11401/11402: ±(0.9% 
+ 0.012 div). 

DC Balance, 1 to 99.5 mV/div: With 11301 and 
11302: ±(1.0 mV + 0.13 div). With 11401 and 
11402: ±(1.0 mV + 0.10 div). 
Offset Accuracy, 1 to 99.5 mV/div ( ± 1 V range): 
±(0.2% +0.5 mV). 

Fbr absolute dc accuracy of single-point 
measurements using offset, add the Offset Ac- 
curacy and DC Balance terms. 
Offset Range— 

1 to 99.5 mV/div: ±1 V; Resolution: 25 mV. 
100 mV to 0.995 V/div: ± 10 V; Resolution: 
250 ^V. 

1 to 10 V/div: ±100 V; Resolution: 2.5 mV. 

Overdrive Recovery — 

1 to 99.5 mV/div: lb within ±(0.3% +0.2 div) 

within 50 ns from ±2 V step. 

100 to 995 mV/div: lb within ± 1 % within 50 ns 

from + 20 V step. 

1 to 10 V/div: lb within ± 1 % within 50 ns from 

±200 V step. 

Typical Noise (RMS)— 

1 to 1.99 mV/div: 0.12 div 

2 to 4.98 mV/div: 0.06 div 
4 to 9.95 mV/div: 0.025 div 
10 mV to 10 V/div: 0.014 div 

Input Impedance — Switchable 1 MR in 
parallel with 15 pF, or 50 Q ±0.5%. 
Input Coupling Modes— AC, DC, and OFF 
Maximum Input Voltage— 1 Mfi: 500 V (dc + 
peak ac). 50 fl: Input automatically disconnects 
when the input signal exceeds safe limits. 
Manual reset. 



ORDERING INFORMATION 

11A32 Two-Channel Vertical 

Amplifier S2,025 

Includes: Operator manual supplement. 

11A34 Four-Channel Vertical 

Amplifier $3,525 

Includes: Operator manual supplement. 

OPTIONS 
Option 22— (11A32) Includes two 
P6134 probes. + $340 

Option 23— (11A34) Includes four 
P6134 probes. +$680 

OPTIONAL ACCESSORY 
Service Manual — 

(11A32) Order 070-6782-01. $50 
(11A34) Order 070-6785-01. $50 



Bandwidth— 11 A34 



Volts/div 


11301 


11302 


11401 


11402 


>10 mV 


250 MHz 


250 MHz 


300 MHz 


300 MHz 


5 to 9.95 mV 


250 MHz 


250 MHz 


250 MHz 


250 MHz 


2 to 4.98 mV 


200 MHz 


200 MHz 


200 MHz 


200 MHz 


1 to 1 .99 mV 


150 MHz 


150 MHz 


150 MHz 


150 MHz 
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UA33 Differential Comparator 

11A33 

• Differential Comparator 

• DC to 150-MHz Bandwidth 

• 1-mV to 10-V/Div Calibrated 
Deflection Factors in 1% Increments 

• Very-High-Resolution Calibrated DC 
Offset 

• 16000-Division Effective Screen 
Height 

• High Common-Mode Rejection 

• Fast Overdrive Recovery From l^rge 
Input Signals 

• Selectable 50-n, 1-MR, or l-GO Input 
Impedance 

The 11A33 Differential Comparator plug- 
in is a single-channel differential ampli- 
fier with high common-mode-rejection 
ratio and fast overdrive recovery from 
large signals. As a differential amplifier, 
common-mode input-voltage range is 



±8 V at 1 mV/div. As a comparator, the 
built-in comparison voltage (Vc) is used 
to measure the fine structure of very 
large signals with unprecedented ac- 
curacy and resolution. 

Maximum bandwidth in the 11301A, 
11302A, 11401, and 11402 mainframes is 
150 MHz. Two built-in four-pole 
bandwidth-limit filters (100 and 20 MHz) 
may be activated to reduce unwanted 
high-frequency noise at 24 dB/octave for 
each channel. 

Both coarse and fine deflection factors 
are fully calibrated. At 1 mV/div, the high- 
resolution comparison voltage has a 
setability of 25 fiV throughout its ±8 V 
range (equivalent to 19 bits), giving an 
effective screen height of 16,000 div and 
permitting absolute dc measurement ac- 
curacies of ±0.2%. 



CHARACTERISTICS 

Number of Channels — One. 
Bandwidth— DC to 150 MHz in 11301A, 
11.302A, 11401, and 11402 mainframes. (DC to 
120 MHz at 1 mV/div.) 

Calibrated Deflection Factors — Coarse steps: 
1 mV to 10 V/div in 1-2-5 sequence. Fine steps: 
Between coarse steps in 1% increments of next 
more-sensitive coarse step. 
Accuracy — AVolts dc accuracy: With 11301A/ 
11302A: ±(1.0% +0.04 div). With 11401/11402: 
±(0.9% +0.01 div). 

DC Balance, 1 to 99.5 mV/div: With 11301A and 
11302A: ±(0.5 mV+0.13 div). With 11401 and 
11402: ±(0.5 mV+0.10 div). 
Vc Accuracy, 1 to 99.5 mV/div (8 V range): 
±(0.15% +0.6 mV). 

For absolute dc accuracy of single point 
measurements using Vc, add the Vc Accuracy 
and dc balance terms. 
Vc Range— 

1 to 99.5 mV/div: ±8 V; Resolution: 25 mV. 
100 mV to 0.995 V/div: ±80 V; Resolution: 
250 ^iV. 1 to 10 V/div: ±500 V; Resolution: 
2.5 mV. 



Overdrive Recovery — Recovers to within 
0.25% of overdriving signal within 40 ns; to 
within 2 mV in 100 (is; to within 1 mV in 300 (is. 
Conditions: 1 to 99.5 V/div; Overdriving signal 
steps to 0.0 V from ± 8.0 Volts; Slew rate s 0.5 
V/ns. 

Typical Noise (RMS)— 

1 to 1.99 mV: 0.24 div 

2 to 4.98 mV: 0.12 div. 

5 to 9.95 mV/div: 0.05 div 

10 mV to 10 V/div: 0.03 div. 

Common-Mode-Rejection Ratio — 1 to 

99.5 mV/div: 10,000:1 dc to 1 MHz; 2000:1 at 

5 MHz (8 V p-p signal). 

100 mV to 0.995 V/div: 1000:1 dc to 1 MHz; 

100:1 at 10 to 20 MHz (30 V p-p signal). 

1 to 10 V/div: 500:1 dc to 250 kHz (100 V p-p 

signal). 

Input Impedance — 50 0, 1 M(l in parallel with 
15 pF, or 1 on in parallel with 15 pF from 1 

to 99.5 mV/div 

Input Coupling Modes— AC, DC, and OFF 

(each input). 

Max Input Voltage — l-MO mode: 1 to 
99.5 mV/div: 40 V (dc + peak ac); 100 mV to 
0.995 V/div: 400 V (dc + peak ac); 1 to 10 V/div: 
500 V (dc + peak ac). (At 1 to 99.5 mV/div, 
derate max input voltage at 20 dB/decade 
above 3 MHz; at 100 mV to 10 V/div, derate max 
input voltage at 20 dB/decade above 1 MHz.) 
50 11: Input automatically disconnects when 
the input signal exceeds safe limits. Manual 
reset. 



ORDERING INFORMATION 

11A33 Differential Comparator $3,000 
Includes: Operator manual supplement. 
OPTION 

Option 24— Includes a P6135 probe 

pain + $495 



OPTIONAL ACCESSORY 
Service Manual— Order 070-6784-00. $50 
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P6134 lOX, 10-Megohm Pussive Probe (shown 
with typical accessories). 



10X, 10-Mn Passive Probe 



P6134 

P6135 10X, Matched Pair of 1-MQ 
Differential Passive Probes 



NEW 



IP6156 

Passive Probe 



NEW 



10X, 3.5 GHz 



IP6203 10X, >io-Kn 

Active (Bipolar) Probe 



NEW 



IP6204 10X, lO-MO 

Active (FET) Probe 



P6231 



10X, 450-R Active Probe 



Six high-performance probes round out 
the capabilities of the 11000-Series 
oscilloscopes and plug-ins. 

The P6134 is a lOX, 300 MHz passive 
voltage probe that is intended primarily 
for use with the 11A32 and 11A34, with 
their one megohm input impedances. 

The P6135 is actually a matched pair of 
probes clipped together at the scope in- 
put end. The P6135 has dc attenuation 
and ac compensation adjustments that 
allows matching of one probe-oscilloscope 
amplifier input (probe plus scope) to the 
other probe-oscUloscope amplifier input. 
This probe-oscilloscope input matching 
provides high common-mode rejection at 
the probe tip with minimal loss to the 
11A33 Differential Comparator plug-in 
common mode performance. 

The P6156 3.5 GHz, low impedance pro- 
be (low input R, low input C) comes stan- 
dard with a lOX (500 ohm) attenuator tip. 
Attenuation values of IX, 20X, and lOOX 
are available as options to the standard 
products. Standard accessories include a 
probe carrying case and a probe tip 
holder for storing the optional attenuator 
tips. 



P6135 lOX, Matched Pair of 1-Megohm Dif- 
ferential Passive Probes (shoivn with typical 
accessories). 

The P6203 is a lOX, 1 GHz, medium im- 
pedance (medium input R, low input C), 
miniature size active (Bipolar) probe in- 
tended for use in testing high-speed logic 
and analog circuitry. The P6203 provides 
a variable ( ± 10 V) is acyustable via main- 
frame controls, allowing offset of any dc 
component within the range of the con- 
trol. This allows signals with dc com- 
ponents to be brought into the probes' 
dynamic range. 

Although primarily designed for the 
11A52 and 11A71 plug-ins, the P6203 and 
P6204 active probes may be used with 
other 11000 Series plug-ins. 

The P6231 is a 1.5 GHz, low impedance, 
subminiature, lOX active probe intended 
primarily for use with high-speed logic 
circuits. The P6231 provides a nulling 
voltage, adjustable via the mainframe 
controls over a ± 5 V range. This nulling 
voltage reduces the dc loading effects of 
the probe when it is used to measure 
signals whose mid-voltage is other than 
ground level. 

The 50-ohm termination required by the 
P6203, P6204, and P6231 at the plug-in 
input is automatically accommodated by 
the 11000 Series meiinframe. When an 
11000 Series active probe is connected to 
an input connector of an 11A32, 11A33, 
or 11A34 Amplifier plug-in unit, the plug- 
in input impedance is automatically swit- 
ched to 50 ohm. The 11A52 and 11A71 
Amplifier plug-ins have fixed 50-ohm in- 
put impedances. 



P6231 lOX, 450-ohm Active Probe (shown with 
typical accessories). 



Each of the 11000 Series probes have an 
"IDENTIFY" button which, when press- 
ed, will cause any one or more of several 
actions to be taken by the mainframe- 
autoset: recall the next in a series of 
stored setups, invoke the automatic- 
measurement function, or issue an SRQ. 
These actions are selectable via the main- 
frame UTILITY major menu. 

All of the 11000 Series probes make use 
of the probe interface of the 11000 Series 
plug-ins. Each of the probes com- 
municates its attenuation ratio to the 
mainframe. Power for the P6231 active 
probe comes through that interface, 
eliminating the need for a special power 
cable or power source. The bias voltage 
for the P6231 is applied through that in- 
terface. The P6231 also communicates its 
type and serial number through the 
serial-data communication lines in the in- 
terface connector Sensing of the press- 
ing of the ID buttons on the probes is 
done through the interface. 

All of the probes are compatible with the 
subminiature accessories shown in the 
Signal Acquisition section, including the 
KLIPKIT. 

Other voltage probes described in this 
catalog (that can be compensated to 1 
Megohm and 15 pF or to 50 ohm) can be 
used with the 11000 Series plug-in units, 
including the operation of the ID button 
on probes so equipped. Refer to the Signal 
Acquisition section (page 518) for com- 
patibility and full descriptions of all 
available Tektronix signal probes and 
other accessories. 
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CONTENTS 

AAmpllfiers 

7F10A Optical-Electrical 

Converter 289 

7A24,7A26 Dual Trace 287 

7A19,7A29 286 

7A18A Dual Trace 288 

7A42 Four-Channel Logic 

Triggered 288 

7A13 Differential Comparator .... 290 

7A22 Differential 291 

Curve Tracer 

7CT1N 297 



Time Bases 

7B80 Delayed 292 

7885 ADelaying 292 

7B92A Dual 294 

7B10 Single 295 

7B15 ADelaying 295 

7B53A Dual 296 

Digital 

7D15 Counter/Timer 298 

7D20 Programmable Digitizer . . . 260 

Spectrum Analyzers 

7L5 5-MHz Plug-In 124 



7603 Sampling Systems 299 

7S12 TDR Sampler 301 

7S11 Sampling Unit 302 

7T11A Sampling Sweep Unit 302 

Sampling Heads 

S-1 350-ps Rise Time 303 

S-2 75-ps Rise Time 303 

S-3A 350-ps Rise Time 303 

S-4 25-ps Rise Time 304 

S-6 30-ps Rise Time 304 

S-52 Pulse-Generator Head 305 

S-53 Trigger-Recognizer Head . . . 305 



7000 SERIES VERTICAL SYSTEM SPECIFICATIONS 



Plug-In 


7A13 


7A18A 


7A19 


7A22 


7A24 


7A26 


7A29 


7A42 


7F10A 


Features 




Differential 
dc offset, 
higfi-freq 
CMRR 
amplifier 


Dual- 
channel 
amplifier 


Wide band- 
width 50-n 

input 
amplifier 


DC-coupled 
high-gain 

differential 
amplifier 


Dual- 
channel 

50-11 
amplifier 


Dual- 
channel 
amplifier 


Widest 
bandwidth 
single 
channel 


Four- 
channel 

logic 
triggered 


Optical/ 
Electrical 
converter 
w/built-in 
amplifier 


Minimum 
Deflection Factor 


1 mV/div 


5 mV/div 


10 mV/div 


10 lA/Miy 


5 mV/div 


5 mV/div 


10 mV/div 


20 mV/div 


2 (xW/div 


Accuracy"' 
Without Probe 


1.5% 


2% 


2% 


3% 


2% 


2% 


2% 


3% 




7104 
R7103 
to 35°C 


BW 

Tr 


105 MHz 

3,4 ns 


75 MHz 

4.7 ns 


600 MHz 

0.6 ns 


1 MHz ±10% 
350 ns ±9% 


400 MHz 
0.9 ns 


200 MHz 
1.8 ns 


1000 MHz 
0.35 ns 


350 MHz 
1.0 ns 


750 MHz 


7904A 
R7903 
7934 

to 30°C 


BW 

SIG OUT 


105 MHz 

3,4 ns 
100 MHz 


75 MHz 
4.7 ns 
90 MHz 


500 MHz 

0.8 ns 
300 MHz 


1 MHz ±10% 
350 ns ±9% 
1 MHz ±9% 


350 MHz 

1.0 ns 
140 MHz 


200 MHz 

1.8 ns 
140 MHz 


500 MHz 
0.7 ns*5 
300 MHz 


300 MHz 

1.2 ns 
NA 


400 MHz 
300 MHz 


7912HB"'' 

to 30°C 


BW 

T, 


105 MHz 

3.4 ns 


75 MHz 

4.7 ns 


500 MHz 
0.8 ns 


1 MHz ±10% 
350 ns ±9% 


350 MHz 

1.0 ns 


200 MHz 
1.8 ns 


700 MHz 
0.525 ns 


300 MHz 
1.2 ns 


400 MHz 


R7844 
to 35°C 


BW 

Tr 


100 MHz 
3.5 ns 


75 MHz 
4.7 ns 


400 MHz-2 
0.9 ns 


1 MHz ±10% 
350 ns ±9% 


300 MHz 

1.2 ns 


180 MHz 
1.9 ns 


400 MHz 

0.9 ns 


275 MHz 
1.3 ns 


300 MHz 


7854-3 

to 35°C 


BW 

Tr 


100 MHz 

3.5 ns 


75 MHz 

4.7 ns 


400 MHz-2 
0.9 ns 


1 MHz ±10% 
350 ns ±9% 


300 MHz 

1.2 ns 


180 MHz 
1.9 ns 


400 MHz 

0.9 ns 


275 MHz 
1.3 ns 


300 MHz 


7603/R 
to 50°C 


BW 

T, 

SIG OUT 


75 MHz 
4.8 ns 
55 MHz 


75 MHz 
4 7 ns 
50 MHz 


100 MHz 
3.5 ns 
65 MHz 


1 MHz ±10% 
350 ns ±9% 
1 MHz ±10% 


100 MHz 
3.5 ns 
60 MHz 


100 MHz 
3.5 ns 
60 MHz 


100 MHz 
3.5 ns 
65 MHz 


100 MHz 
3.5 ns 
NA 


100 MHz 
65 MHz 


7633/R 
7623A/R 
to 50°C 


BW 

T, 

SIG OUT 


75 MHz 
4.8 ns 
55 MHz 


75 MHz 
4 7 ns 
50 MHz 


100 MHz 
3.5 ns 
65 MHz 


1 MHz ±10% 
350 ns ±9% 
1 MHz ±10% 


100 MHz 
3.5 ns 
60 MHz 


100 MHz 
3.5 ns 
60 MHz 


100 MHz 
3.5 ns 
65 MHz 


100 MHz 
3.5 ns 
NA 


100 MHz 
65 MHz 


7612D 
to 40°C 


BW 
T, 

SIG OUT 


65 MHz 

6.0 ns 


65 MHz 
6.0 ns 


80 MHz 
5.0 ns 


1 MHz ±10% 
350 ns ±9% 


80 MHz 

5.0 ns 


80 MHz 
5.0 ns 


80 MHz 
5.0 ns 


80 MHz 
5.0 ns 


80 MHz 


Price 




$3,655 


$1,620 


$3,010 


$2,040 


$2,760 


$2,470 


$3,540 


$5950 


*6 



*' Accuracy percentages apply to all deflection factors. Pltig-in gain must he set at the deflection factor designated on each plug-in. When a 
probe is used, the gain must be set with the calibration signal applied to the probe tip. Hie calibration signal is supplied by an external 
calibrator whose accuracy is within 0.25% 

"Bandwidth is 325 MHz at 10 mV/div. 

'^Bandwidth with equivalent time sampling and time display only. 

'* Fully programmable mainframe. 7A29P Programmable Amplifier recommended for 750-MHz bandwidth. 
"■R7903 with 7A29 is 0.8 ns. 
" Contact your local sales office. 
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7000 SERIES OSCILLOSCOPE SYSTEMS/PROBE SELECTION GUIDE*' < 
(All bandwidths given In MHz.) 

This selection guide lists the most popular combinations for optimum performance, but is not all inclusive. Current probes and other compatible probes 
are listed in the Probes section. 























Passive 


















Passive 1-M(I Input 






50-n Input 


Active 50-n/1-Mn Inputs 


Probe 


P6101A 

1 m 


P6105A 

2 m 


P6130 

1,5 m 
P6106A 

1 m 


P6131 

1.3 m 


« 

in 

s ^ 

L CO 


■a 
« 

m 

CM 
(0 

<o = 

& CD 


P6009 

9 ft 


P6015 

10 tt 


P6056 

1.5 m 


P6057 

6ft 


P6201'« 

6ft 


P6202A** 

2 m 


« 

gin 

& 


P6046 

6ft 


7100 


7A19 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


500 


480 


430 


300 


480 


100 


Family 


7A24 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


350 


350 


310 


300 


350 


100 




7A26 


34 


1O0 


1 75 


NC 






125 


75 






195 


185 


200 


90 




7A29 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


950 


800 


660 


450 


800 


100 




7A42 


34 


100 


250 


300 






130 


80 


350 


350 


300 


280 


350 


100 


7900 


7A13 


34 


75 


105 


NC 


65 




85 




65 




105 


105 


105 


70 


Family 


7A18A 


34 


75 


75 


NC 




75 


70 


60 




75 


75 


75 


75 


60 




7A19 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


500 


480 


430 


300 


480 


95 




7A22 


1 


NC 


NC 


NC 


1 


1 




















7A24 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


350 


350 


310 


290 


350 


90 




7A26 


34 


100 


175 


NC 






125 


75 






185 


185 




85 




7A42 


34 


100 


250 


300 






130 


80 


300 


300 


300 


300 


300 


90 


7800 


7A13 


34 


100 


100 


NC 


65 




85 


60 






100 


100 


100 


70 


Family 


7A18A 


34 


85 


85 


NC 




85 


80 


60 






90 


75 


90 


65 




7A19 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


400 


400 


360 


320 


400 


95 




7A22 


1 


1 


NC 


NC 


1 


1 


1 


1 
















7A24 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


NC 


300 


300 


280 


270 


300 


90 




7A26 


34 


100 


145 


NC 






105 


75 






155 


150 


180 


85 




7A42 


34 


1O0 


200 


275 






110 


75 


275 


275 


260 


260 


275 


90 


7600 


7A13 


34 


70 


75 


NC 


55 


70 


60 


55 






75 


75 


75 


55 


Family 


7A18A 
7A22 


34 
1 


70 
1 


70 
NC 


NC 
NC 


1 


70 
1 


65 


55 






75 


75 


75 


55 




7A26 


34 


95 


95 


NC 




95 


85 


65 






100 


100 


100 


70 




7A42 


34 


95 


95 


100 




95 


85 


65 






100 


100 


100 


70 



The values in the above table represent the "Option 09 Mainframe. Requires Bandwidths givenfor lOX switch position, 
approximate useful frequency response for 1101/llOlA Power Supply or other exter- NC = Not Compatible. 

the measurement systems at the probe tip. nal source of power when used vtith TS54, If there is no bandwidth specified, the 

Matched pair recommended. 7603, 7633, or 7623. probe/plug-in combination is compatible but 

not recommended. 



PROBE FEATURES 



Passive Voltage 1-MO Compatible 

P6101A and P6105A-Miniature, IX 

P6130 and P6106A-Miniature, fast rise time, lOX 

P6131— Subminiature, fast rise time, lOX 

P6055-Adjustable attenuation, lOX High CMRR 

P6062B-Selectable IX, lOX attenuation 

P6009-100X, 1.5 kV 

P6015-1000X, 40-kV peak 



Passive Voltage 50-R Input Compatible 

P6056— Fastest lOX passive probe 
P6057— Fastest I OCX passive probe 
Active 50-n/ 1-MO Input Compatible 
P6201— Low capacitive loading, AC cou- 
pling, DC offset 

P6202A-10-Mn input impedance,DC offset 
P6230-ECL bias/offset lOX 
P6046-Differential, t>igh CMRR 
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7000-SERIES MAINFRAME/TIME BASE/CAMERA SELECTION GUIDE 





Time Bases 


Cameras 


Plug-In 


7B53A 


7880 


7B8S 


7B92A 


7B10 


7B15 


C-51 


C-53 


C-59 


C-5C 


C-7 


C-4 
Opt 02 


Features'* 


Dual 
Time 
Base 

with 
Mixed 
Sweep 


Single 
Time 
Base 


Single 
Time 
Base 

with 
Delaying 
A Delay 


Dual 
Time 
Base 

with 
Display 
Switching 


Single 
Time 
Base 


Single 
Time 
Base 
with 
Delaying 

A Delay 


High 
Writing 
Rate 


General 
Purpose 


General 
Purpose 


Low 
Cost 


Low 
Cost 


Low 
Cost 


7104/R7103 
















1^ 




y' 


y' 


y' 


7904A/R7903 














y* 








iX 




7934 




1^ 




1/' 












y' 


>^ 


y' 


R7844 












y' 


1^ 








y' 


y' 


7854 


Opt 05'2 


















y' 


yf 


>^ 


7603/R7603 




















1^ 


y' 


1^ 


7633 

7623A/R7623 




















y' 


y' 


y' 


Prices 
begin at 


$2,290 


$1,885 


$2,140 


$3,870 


$2,800 


$3,000 


$2,510 


$2,090 


$1,475 


$495 


$610 


$410 



Camera/time base recommendation the same for rack mount version qf scope. 
Single-sweep mode operable for real time only. 



7000 SERIES MAINFRAMES AND PLUG-INS DIMENSIONS AND WEIGHTS 

ANALOG SCOPES 























7633, 


R7633, 


Dimensions 


7104 


R7103 


7904A 


R7903 


7934 


R7844 


7603 


R7603 


7623A 


R7623A 


Width 


mm 


305 


483 


305 


483 


305 


483 


221 


483 


221 


483 




in. 


12 


19.0 


12 


19.0 


12 


190 


8.7 


19 


8.7 


19.0 


Height 


mm 


345 


178 


345 


135 


345 


178 


290 


133 


305 


133 




in. 


13.6 


7.0 


13.6 


5.3 


13.6 


7.0 


11.4 


5.3 


12.0 


5.3 


Depth 


mm 


592 


704 


577 


579 


622 


630 


610 


627 


597 


566 




in. 


23.3 


27.7 


22.7 


22.8 


24.5 


24.8 


24.0 


24.7 


23.5 


22.3 


Weights = 


Net 


kg 


19.8 


20.0 


16.9 


12.3 


17.2 


15.0 


13.6 


13.6 


13.6 


14.5 




lb 


45.0 


44.0 


37.2 


27.0 


37.8 


33.0 


30.0 


30.0 


30.0 


32.0 


Shipping 


kg 


25.4 


30.9 


21.4 


23.6 


21.6 


28.5 


20.8 


19.0 


19.0 


28.2 




lb 


56.0 


68.0 


52.0 


47.6 


47.0 


63.0 


46.0 


42.0 


42.0 


62.0 



DIGITAL SCOPES/DIGITIZERS/PLUG-INS 











Plug-Ins 


Dimensions 




7912HB 


7854* 


Single 


Double 


Width 


mm 


483 


305 


71 


140 




in. 


19.0 


12.0 


2 8 


5.5 


Height 


mm 


178 


348 


127 


127 




in. 


7.0 


13.7 


5.0 


5.0 


Depth 


mm 


679 


627 


368 


368 




in. 


26.8 


24.7 


14.5 


14.5 


Weights = 


Net 


kg 


24.7 


20.4 


0.9 


4.1 




lb 


546 


45.0 


2.0 


9.0 


Shipping 


kg 


32.6 


28.1 


2.3 


5.4 




lb 


72.0 


62.0 


5.0 


12.0 



• Calculator dimensions and weights, width 277 mm (10.9 in), height 69 mm (2.7 in), 
depth 165 mm (6.5 in). 
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7A29 DC to 1-GHz Amplifier 

7A29 

• DC to 1-GHz Bandwidth 

• 10-mV to 1-V/Div Calibrated 
Deflection Factors 

• 50-n Input 

• ±500-ps Variable Delay Line 
(Option 04) 

The 7A29 is a high-performance, wide- 
band, single-trace amplifier that provides 
a bandwidth of 1 GHz in the 7100-Series 
mainframes. Bandwidth is constant over 
the entire range of calibrated deflection 
sensitivities of 10 mV to 1 V/div. Input im- 
pedance is 50 n. Manually resettable 
input-protection circuitry protects the in- 
put against most common overloads. 
Polarity of the display is selectable by a 
front-panel switch. An optional variable 
delay line (front-panel adjustable) permits 
matching the transit time of two 7A29s 
and/or probes to better than 10 ps. 




7A19 DC to 600-MHz Amplifier 

Option 04, Variable Signal Delay— Permits 
matching the transit time of two preamps and 
probes to better than 10 ps. Range is ± 500 ps. 
Maximum Input Voltage — DC Coupled: 50 or 
10 V RMS (whichever is less). AC Coupled: 100 
V additional. 

DC StabUity— Drift with Ambient Tfempera- 
ture (Line Voltage Constant): 0.04 div/°C or 
less. 

Input Protection — Internal detection cir- 
cuitry provides protection by automatically 
disconnecting excessive signals of up to 50 V. 
The "disconnected" condition is indicated and 
has manual reset. 



ORDERING INFORMATION 

7A29 Amplifier $3,540 
Includes: Instruction manual (070-2320-00). 
Option 04— Variable Signal Delay + «435 



7A19 

• DC to 600-MHz Bandwidth 

• 10-mV to 1-V/Div Calibrated 
Deflection Factors 

• 50-n input 

• ±500-ps Variable Delay Line 
(Option 04) 

The 7A19 is a high-performance, wide- 
band, single-trace amplifier that provides 
a bandwidth of 600 MHz in the 7100- 
Series mainframes. Bandwidth is constant 
over the entire range of calibrated deflec- 
tion sensitivities of 10 mV to 1 V/div. Input 
impedance is 50 fi. An optional variable 
delay line (front-panel adyustable) permits 
matching the transit time of two 7 A 19s 
and/or probes to better than 50 ps. 



CHARACTERISTICS 

Bandwidth— DC Coupled: 600 MHz (10 mV to 

1 V/div). 

Deflection Factor — Calibrated: 10 mV to 
1 V/div in seven steps (1-2-5 sequence). Ac- 
curacy is within 3%. 
Input Z— 50 0. 

Option 04, Variable Signal Delay — Permits 
matching the transit time of two preamps and 
probes to better than 50 ps. Range is ± 500 ps. 
Maximum Input Voltage — DC Coupled: 50 or 
10 V RMS (whichever is less). AC Coupled: 
100 V additional. 

DC Stability— Drift with Ambient Tempera- 
ture (Line Voltage Constant): 100 ^tV/ °C or less. 



ORDERING INFORMATION 

7A19 Amplifier S3, 010 

Includes: Instruction manual (070-2129-00). 
Option 04— Variable Signal Delay -t- S435 



CHARACTERISTICS 

Bandwidth— UC Coupled: 1 GHz (10 mV to 

1 V/div). 

Deflection Factor — Calibrated: 10 mV to 
1 V/div in seven steps (1 2-5 sequence). Ac- 
curacy is within 2% with gain adjusted at 0.1 
V/div. Uncalibrated: Variable continuously be- 
tween steps and a maximum of at least 2.5 
V/div (with some bandwidth reduction). 
Input Z— 50 Q. 

AC Coupling 3 dB at 1 kHz or less from a 

50-n sf)urce. 
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7A24 DC to 400-MHz Amplifier 



7A24 



• DC to 400-MHz Bandwidth 

• 5-mV to 1-V/Div Calibrated 
Deflection Factors 

» 50-n Input 

The 7A24 is a high-performance, wide- 
band, dual-trace amplifier that provides 
400-MHz bandwidth in the 7100-Series 
mainframes. Bandwidth is constant over 
the entire range of deflection sensitivities 
from 5 mV to 1 V/div. Input impedance is 
50 n. The 7A24 features five operating 
modes, trigger-source selectability, and 
trace identify. 



CHARACTERISTICS 

Bandwidth— DC Coupled: 400 MHz (5 mV to 

1 V/div). 

Deflection Eactor — Calibrated: 5 mV to 
1 V/div in eight steps (1-2-5 sequence). Accu- 
racy is within 2% with gain adjusted at 
5 mV/div. Uncalibrated: Variable continuously 
between steps to a maximum of at least 2.5 
V/div. 

Inpat Z— 50 within 0.5%; 
VSWR 





S1.25 


DC to 350 MHz 


5 mV-20 mV 


si. 40 


350 to 400 MHz 


50 mV-1 V 


<1.20 


DC to 400 MHz 



Maximum Input Voltage — DC Coupled: 5 V 
RMS. 

DC Stability— Drift with Ambient Ttmpera- 
ture (Une Voltage Constant): 0.02 div/°C. Drift 
with Time (Ambient Tfemperature and Line 
Voltage Constant): 0.02 div in any one minute 
after one-hour warm-up. 



Displayed Noise — 0.7 div or less at 5 mV/div 
(with a 7900 Series mainframe). 
Common-Mode Rejection Ratio — ^At least 
10:1, dc to 50 MHz. 



ORDERING INFORMATION 

7A24 AmpUfier $2,760 
Includes: Instruction manual (070-1485-00). 



7A26 



• DC to 200-MHz Bandwidth 

• 5-mV to 5-V/Div Calibrated 
Deflection Factors 

• 1-Mn Input 

The 7A26 is a dual-trace amplifier that 
provides a bandwidth of 200 MHz in the 
7900- and 7100-Series mainframes. Band- 
width is constant over the entire range 
of deflection sensitivities of 5 mV to 5 
V/div. Bandwidth may be limited to 20 
MHz to reduce displayed noise in lower- 
frequency applications. The 7A26 fea- 
tures five operating modes, trigger-source 
selectability, and trace-identify. 



CHARACTERISITICS 

Bandwidth— DC Coupled: 200 MHz (5 mV to 
5 V/div). AC Coupled: 10 Hz or less to 200 MHz 
(5 mV to 5 V/div). 

Deflection Factor- Calibrated: 5 mV to 5 
V/div in ten steps (1-2 5 sequence). Accuracy 
is within 2% with gain adjusted at 10 mV/div. 
Uncalibrated: Variable continuously between 
steps to a maximum of at least 12.5 V/div. 
Input R and C— 1 MO within 2%; »20 pF. 
Maximum Input Voltage— DC Coupled: 250 V 
(dc + peak ac), ac component 500 V p-p max- 
imum, 1 kHz or less. AC Coupled: 500 V (dc + 
peak ac), ac component 500 V p-p maximum, 
1 kHz or less. 

DC Stability— Drift with Ambient Tfempera- 
ture (Une Voltage Constant): 0.02 div/°C. Drift 
with Time (Ambient Tfemperature and Line 
Voltage Constant): 0.02 division in any one 
minute after one-hour warm up. 
Displayed Noise — 0.1 div or less at 5 mV/div 
(with a 7900-Series mainframe). 
Common-Mode Rejection Ratio (Add, CH 2 
Invert)- At least 10:1, dc to 50 MHz. 



ORDERING INFORMATION 

7A26 Amplifier $2,470 
Includes: Instruction manual (070-1484-01). 




7AM 



7A26 DC to 200 MHz Amplifier 




P6201 



FET Proba 



• DC to 900-MHz Bandwidth 

* 50-n or 1-Mn Inputs 

The P6201 is an active FET probe that 
provides unity gain and dc to 900-MHz 
bandwidth. The low probe-tip capaci- 
tance permits coupling of high-frequency 
signals to an oscilloscope with minimum 
loading on the circuit being tested. Plug- 
in attenuator heads provide higher input 
resistance and reduced input capaci- 
tance. Refer to the Accessories section for 
additional characteristics. 



ORDERING INFORMATION 

P6201 IX, FET Probe $1,280 



FOr recommended prot>es, see 7000-Serles Analog Oscilloscopes Reference section and the Signal Acquisition section. 
See 7000-Serles Vertical-System Specifications chart in 7000-Series Analog Oscilloscopes Reference section. 
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7A18A DC to 75-MHz Amplifier. 

7A18A 

• DC to 7S-MHZ Bandwidth 

• 5-mV to 5-V/Div Caiibrated 
Defiection Factors 

• 1-Mn Input 

• DC Offset (Option 06) 

The 7A18A is a dual-trace amplifier that 
provides a bandwidth of 75 MHz in the 
7800-, 79()0-, and 7100-Series mainframes. 
Bandwidth is constant over the entire 
range of deflection sensitivities of 5 mV 
to 5 V/div. The 7A18A features five 
operating modes, trigger-source selec- 
tability, and a trace-identify function. 



CHARACTERISTICS 

Bandwidth— DC Coupled: 75 MHz; AC Cou- 
pled: 10 Hz or less to 75 MHz. 
Deflection Eactor — Calibrated: 5 mV to 5 
V/div in ten steps (1-2-5 sequence). Accuracy 
is within 2% with gain acljusted to 10 mV/div. 
Uncalibrated: Variable continuously between 
steps to a maximum of at least 12.5 V/div. 
Input R and C— 1 MO within 2%; =20 pF. 
Maximum Input Voltage — DC Coupled: 250 
V (dc -t- peak ac), ac component 500 V p-p max- 
imum, 1 kHz or less. AC Coupled: 500 V (dc -t- 
peak ac), ac component 500 V p-p maximum, 
1 kHz or less. 

DC Stability— Drift with Ambient Tempera- 
ture (Lane Voltage Constant): 0.01 div/°C. Drift 
with Time (Ambient Temperature and Line 
Voltage Constant): 0.02 div in any one minute 
after one-hour warm-up. 
Displayed Noise — 0.06 div or less. 
Common-Mode Rejection Ratio (Add, CH 2 
Invert)— At least 10:1, dc to 50 MHz. 



DC OFFSET OPTION 

Option 06, DC Offset— Allows small signals 
riding on larger signals, such as power-supply 
ripple, to be analyzed. Separate Channel 1 and 
Channel 2 variable offset controls are concen- 
tric with the position controls replacing the 
identify pushbuttons of the standard 7A18A. 
The ac-dc-ground switch of each channel is ex- 
panded to accommodate a fourth position for 
dc offset. 

Offset Range Display— ±200 division max- 
imum, equivalent to +1 V at 5 mV/div. 
Accuracy — When in dc Offset, the deflection 
accuracy is derated by 1%, 



ORDERING INFORMATION 

7A18A Amplifier $1,620 
Includes: Instruction manual (070-4329-00). 
Option 06— DC Offset. +$210 

ISOLATOR 

A6902B— For floating and differen- 
tial measurements. See Accessories 
section. $1,980 




7A42 Logic Triggered Amplifier 



7A42 

• Up to 350-IMHz Bandwidth (7100 
Family) 

• Four Input Channels 

• Boolean-Logic Triggering 

• Nested Trigger Functions 

• Variable Switching Thresholds 

• Precise Amplitude and Timing 
■Measurements 

• External Clock Synchronization 

• 1-Mfl/50-n Switchable Inputs 

• Variable/Bias Offset Probe 
Compatibility 

• 7000-Series Mainframe Compatible 

The 7A42 Four-Channel Logic-Triggered 
Vertical Amplifier is a combination of 
amplifier and triggering technologies. 



High-Resolution Analog Display of 
Digital Signals 

Accurate analog representations of digital 
signals are displayed. A 1-ns rise time 
with 200-ps or less delay difference 
between the input channels provides 
precise, high-resolution timing 
measurements. 

Advanced Tl-iggerlng 

Triggers are generated by the 7A42 upon 
recognition of user-programmed Boolean 
combinations of logic levels and transi- 
tions at any or all of its input channels. 
Triggers may be generated on event "A," 
event "B," or on "A then B." 

lYigger-View trace shows where the trig- 
ger event occurred and how long it lasted. 
A trigger filter eliminates requirements 
that a trigger function remain true longer 
than the Trigger Filter setting. 

External Clock Synchronization 

A triggering event can coincide with 
either a positive or negative transition of 
an external clock signal. 

Special Probe Features 

The P6230 is a 1.5-GHz, 450-0 probe with 
the ability to place bias voltage at its tip. 
The P6131 lOX high-impedance probe is 
the recommended probe for TTL, high- 
speed TTL, and CMOS logic families. 

Easy Set-Up 

CRT readout of attenuator settings, the 
display of error messages, and use of 
multicolored LEDs communicate the 
status of other 7A42 functions at a 
glance. A battery backup system 
preserves the current settings when 
power is removed. 




Up to four logic signals can be displayed by 
the 7A42 in true analog form . Addit ionally, 
the Trigger-View trace provides the ability to 
view exactly when the programmed Trigger 
Function is sati^ied. 



For recommended probes:, see 7000-Serie8 Analog Oscilloscopes Reference section and the Signal Acquisition section. 
See 7000-Series Vertical-System Specifications chart in 7000-Series Analog Oscilloscopes Reference section. 
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CHARACTERISTICS 

VERTICAL SYSTEM 
Input — Four channels, BNC connectors. 
Bandwidth— lb 350 MHz maximum. See 
7000-Series Inference section. 
Input Impedance— Selectable between 1 MQ 
and 50 n. 

Maximum Input Voltage— 1 MO: 25 V (dc + 

peak ac). 50 t): 5 V RMS during any 1-ms time 
interval. Active internal protection opens all 
inputs if overvoltage is applied to any channel. 
Differential Delay— 200 ps maximum 
between the four input channels. 
Trigger View or External Clock View— Time 
Coincidence with Channel Display: Trigger 
View is within 3 ns. External Clock View is 
within 5 ns. 

TRIGGER SYSTEM 
External Clock Input — Maximum Voltage 
Range: +5 to -5 V (dc + peak ac). Pulse 
Width; TTL level is 20 ns minimum, either 
pulse transition selected. ECL level is 5 ns 
minimum, leading edge or 10 ns minimum, 
trailing edge. 

Channel-Edge Sensitivity— Set-Up Time, 
Channel- to-Channel: 5 ns minimum (time that 
level-sensitive portion of trigger function must 
be true before Edge Sensitive Channel transi- 
tion). Hold Time, Channel-to-Channel: 5 ns 
minimum (time that level-sensitive portion of 
trigger function must remain true after Edge 
Sensitive Channel transition). Set-Up Time, 
Edge Sensitive Channel: 10 ns minimum (time 
that level of Edge Sensitive Channel must be 
stable before transition). Hold Time, Edge Sen- 
sitive Channel: 5 ns minimum (time that level 
of Edge Sensitive Channel must remain stable 
after transition). 

Trigger Out Connector— Output Voltage: 1 V 
into 50 n. Output Impedance: "50 tl. Ibggle 
Frequency: 125 MHz maximum. 
Reset Input — Maximum Input Voltage: -^ 5 to 
- 5 V (dc + peak ac). Input Impedance: • 50 0. 
Logic Zero Level: <0.2 V. Logic One Level: 
aO.8 V. Pulse Width: 100 ns minimum. Tim- 
ing (Post-Reset Inhibit Time to Next Trigger): 
10 ns minimum (time from falling edge of Reset 
to next recognizable event). 

Response Time: Reset pulse must lead or be 
coincident with event recognition to inhibit 
trigger output. Event recognition must lead the 
Reset pulse by 10 ns to guarantee trigger 
output. 

BATTERY BACK-UP 

Ni-Cad Battery (3.75 V)— Provides power to 
preserve front-panel control status a minimum 
of 200 hours while main power is off. Battery 
requires about 24 hours to fully charge from 
discharged condition. 



ORDERING INFORMATION 

7A42 Logic-Triggered Vertical 

Amplifier $5,950 

Includes: Instruction manual (070-4285-00). 



OPTIONAL ACCESSORIES 

P6230— lOX Variable BiaVOffset 
P6131— lOX Passive 
KLIPKIT— Provides hands-free con- 
nection to integrated circuits. See 
Other Accessories section for com- 
plete description. Order 013-0197-00. 



$420 
$145 



$46 




7F10A Optical-Electrical Converter 

• Single-Mode/Multimode Fiber 
Optical Input 

• 700- to 1550-Nanometer Wavelength 

• DC to 1 GHz Frequency Response 

• Built-in Optical Attenuator 

• CRT Readout of Deflection Factor 

The 7FI0A single-wide plug-in module is 
an optical-to-electrical converter for use 
with either single-mode or multimode 
fibers. It offers dc to 1 GHz frequency 
response and covers the 700- to 
1550-nanometer spectrum with a choice 
of three calibrated wavelengths: 825, 
1300, and 1500 nanometers. It is designed 
for use in the vertical compartments of 
7000-Series Oscilloscopes. 

The optically coupled 7F10A input goes 
through a built-in attenuator that pro- 
vides sixteen calibrated settings for con- 
trolling the input-signal level. On the 
front panel there is an optical overload 
indicator and pushbuttons to varj' the 
attenuation level. Readout for deflection 
factor, uncalibrated indication, and 
polarity invert appears on the CRT. 



CHARACTERISTICS 

CONVERTER-AMPLIFIER 
Wavelength— Operates from 700 to 1550 nm 
continuously with selectable calibrated set- 
tings at 825, 1300, and 1500 nm. 
Photo Element— Ge-APD. 
Maximum Linear Input — -i-lO-mW optical 
carrier, 70% modulation. 
Deflection Ractor — 9 selectable 5-dB steps. 
Calibrated 1500-nm Wavelength: 2.5 /iW/div 
±30% at 0-dB attenuation setting. Calibrated 
1300-nm Wavelength: 2 /iW/div ±30% at 0-dB 
attenuation setting. Calibrated 850-nm 
Wavelength: 4 jjW/div ± 30% at 0-dB attenua- 
tion setting. 

Variable Range— At least 4 dB. 
Frequency Response 



7104/R7103 


dc to 1 GHz, ±3 dB 


7900 Series 


dc to 400 MHz, ±3 dB 


7800 Series 


dc to 300 MHz, ±3 dB 



Position Range— 9 divisions each direction 
from graticule center, within 1 division. 

ENVIRONMENTAL 

Temperature— Calibration: 20 to 30 °C. 
Operating: to 50°C, to 95%. Nonoperating: 
-55 to +75°C to 95% humidity 
Altitude— Operating: lb 4500 m (15,000 ft). 
Nonoperating: lb 15 000 m (50,000 ft). 



ORDERING INFORMATION 

7F10A Optical-Electrical Converter." 
Includes: Instruction manual (070-6277-00). 
OPTIONS 

Option 01— Diamond 85/i/125f» connector*' 
Option 02— SMA 85/i/125fi connector.*' 
Option 03— BICONIC 85^4/125^ connector.*' 
Option 04— FC 85/125;i connector" 

*' Contact your local sales office. 

OPTIONAL ACCESSORIES 
1-m Optical-Fiber Interface Cables*'— 

(Diamond 3.5 to Diamond 3.5) 

Order 174-0045-01 $286 

(Diamond 3.5 to SMA) 

Order 174-0524-01 tlSO 
(Diamond 3.5 to FC) 

Order 174-0527-01 <200 
(Diamond 3.5 to D4) 

Order 174-0528-01 $236 
(Diamond 3.5 to AT&T Biconic) 
Order 174-0530-01 $216 
*' 3-m cables are also available. 7b order, 
contact your local Tkktronix Sales Office 



For recommended probes: See 7000-Series Analog Oscilloscopes Reference section and the Signal Acquisition section. 
See 7000-Series Vertical-System Specifications chart in 7000-Series Analog Oscilloscopes Reference section. 
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7A13 



• DC to 105-MHz Bandwidth 

• 1-mV to 5-V/Div Calibrated 
Deflection Factors 

• 1-Mn Input Switchable to <x 

• 20,000:1 CMRR 

» 10,000 cm Effective Screen Height 

The 7A13 is a differential-comparator 
amplifier that provides dc to 105-MHz 
bandwidth in all the 7100- and 7900- 
Fkmily instruments. It incorporates a 
number of features that make it particu- 
larly versatile, especially in multitrace 
combination with other 7000-Series ver- 
tical plug-ins. 

The 7A13 has constant bandwidth over 
the 1-mV to 5-V/div deflection-factor 
range. The bandwidth is selectable to Full 
or 5 MHz for best displayed noise condi- 
tions for low-frequency applications. 

As a differential amplifier, the 7A13 pro- 
vides a balanced (-i- and -) input for 
applications requiring rejection of a 
common-mode signal. The CMRR is 
20,000:1 from dc to 100 kHz, derating to 
200:1 at 20 MHz. The unit can reject up 
to 10 V of common-mode signal at a 
deflection factor setting of 1 mV/div, in- 
creasing to 100 V at 10 mV/div (XIO Vc 
pulled) and 500 V at 0.1 V/div. 

As a comparator amplifier, the 7A13 pro- 
vides an accurate (0.1%) positive or 
negative internal offsetting voltage of up 
to 10 V. This precision offset voltage ef- 
fectively provides a screen height of 
10,000 div at 1 mV/div. The offset voltage 
is also available as an output for external 
monitoring. 



Deflection-Factor 
Settings 


1 mV to 50 mV/div 


10 mV to 50 mV/div 
(XIO Vc out) 
and 01 V to 0.5 V/div 


01 V to 0.5 V/div 

(XIO Vc out) 
and 1 V to 5 V/div 


Common-Mode Signal 


±10 V 


±100 V 


±500 V 


Maximum DC Coupled 
Input (dc + peak ac 
at 1 kHz or less) 


±40 V 


±400 V 


±500 V 


Maximum AC Coupled 
Input (dc voltage) 




±500 V 





CHARACTERISTICS 

Bandwidth— DC Coupled: 105 MHz (1 mV to 

5 V/div). 

Input R and C— 1 Mil within 0.15%; =20 pF. 
Rjn = 00 is available in the 1 mV to 50 mV/div 
range, selectable by an internal switch. 
Deflection Factor — Calibrated: 1 mV to 5 
V/div in 12 steps (1-2-5 sequence). Accuracy is 
within 1.5% with gain adjusted at 1 mV/div, 
Uncalibrated: Variable continuously between 
steps to a maximum of at least 12.5 V/div. 
Maximum Input Gate Current — to + 35 °C: 
0.2 nA or less. +35 to +50°C: 2 nA or less. 
DC Stability — Drift with Ambient Tempera- 
ture (Une Voltage Constant): 2 mV/10° C to 0.2 
div/10° C or less (whichever is greater). Drift 
with Time (Ambient Tfemperature and Line 
Voltage Constant): Short term is 1 mV p-p or 
0.1 div or less (whichever is greater) over any 
one-minute interval after 20-minute warm-up. 
Long term is 1 mV p-p or 0.1 division or less 
(whichever is greater) during any one-hour in- 
terval after 20-minute warm-up. 
Overdrive Recovery — 1 /js to recover to 
within 2 mV and 0.1 ms to recover to within 
1 mV after a pulse of ± 10 V or le.ss at 1 mV/div 
only, regardless of pulse duration. 
Displayed Noise (ikngentially Measured) — 
With XIO Vc In: 400 ^V (200 ^lV RMS) or less 
at 1 mV/div; 0.2 div or less at 2 to 5 mV/div; 0.05 
div or less at 10 mV to 5 V/div. With XIO Vc Out: 
0.4 div or less at 10 mV to 0.5 V/div. 
Internal Comparison Voltage — Range: to 
±10 V. Accuracy: ±(0.1% of setting +3 mV). 
Vc Output R: =15 kt). 

Common-Mode Rejection Ratio — At least 
2000:1, 10 mV to 50 mV/div (XIO Vc out) and 
0.1 to 5 V/div. AC coupled input at least 500:1 
at 60 Hz. 



Common>Mode Rejection Ratio 
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?0.000 1 
10.0001 



DC 10 kHz 100 kHz 1 MHz 
Frequency 



10 MHz 100 MHz 



ORDERING INFORMATION 

7A13 AmpUfier $3,655 
Includes: Instruction manual (070-1948-00). 

For floating measurements, order A6902B 
Isolator. See Signal Acquisition section for 
complete description. 




P6135 10,000:1 CMRR, 

10X (Adjustable) with Readout 

• DC to ISO-MHz Bandwidth 

• Low Capacitance 

• High CMRR 

» Matched Pair 

Refer to the Signal Acquisition section for 
additional information. 



ORDERING INFORMATION 

P6135 Matched Pair of lOX, 

1.5-m Differential Probes. $495 



For recommended probes: See 7000-Series Analog Oscilloscopes Reference section and the Signal Acquisition section. 
See 7000-Series Vertical-System Specifications chart in 7000-Series Analog Oscilloscopes Reference section. 



290 



TEK 



DIFFERENTIAL AMPLIFIER 7000 
PROBE SERIES 



m» ATTIM 




Signal and Offset Range 



7A22 Differential Amplifier 



7A22 



• DC to 1-MHz Bandwidth 

• 10-/iV to 10-V/Div Calibrated 
Deflection Factors 

• l-MO Input 

• 100,000:1 CMRR 

• Selectable Upper and Lower -3 dB 
Points 

• DC Offset 

» 10-MV/Hour DC Drift'' 

*' With cotistant temperature. See dc stabil- 
ity specifications. 

The 7A22 is a high-gain differential 
amplifier well suited for difficult low- 
amplitude, low-frequency measurements. 
Selectable high- and low-pass filters help 
eliminate unwanted noise and drift from 
the display and from the triggering signal. 



CHARACTERISTICS 

Bandwidth — HF: -3 dB point selectable in 
nine step.s (1-3 sequence) from 100 Hz to 3 kHz. 
Accuracy is within 10% of selected frequen- 
cy. Rise time is 350 ns ±9% in 1 -MHz position. 
LF: -3 dB point selectable in six steps (1-10 
sequence) from 0,1 Hz to 10 kHz. Accuracy is 
within 12% of selected frequency. The switch 
also contains dc and dc with Offset positions. 
AC coupled at input, 2 Hz or less. 
Deflection Factor— Calibrated; 10 ii\ to 10 
V/div in 19 steps (1-2-5 sequence). Accuracy is 
within 2% with gain at^justed at 1 mV/div. Un- 
calibrated: Variable continuously between 
steps to a maximum of at least 25 V/div. 
Input R and C— 1 Mtl within 1%; =47 pF 
Maximum Input-Gate Current (Differential- 
ly Measured)— 10 fiV to 10 mV/div: 40 pA at 
+ 25 °C; 200 pA at +50° C. 20 mV to 10 V/div: 
10 pA at +25 °C; 20 pA at +50°C. 
Single ended, one-half the differential mea- 
surement. Display shift (10 fi V/div, ac coupled) 
is ±4 divisions at +25°C; ±20 divisions at 
+ 50°C 



Deflection-Factor 
Settings 


10 /iV to 10 mV/div 


20 mV to 0,1 V/div 0,2 V to 1 V/div 2 V to 10 V/div 


Com men- Mode 
Signal 


±10 V 


±100 V ±500 V 


Maximum DC 
Coupled Input 
(dc + peak ac 
at 1 kHz or less) 


±15 V 


±200 V ±500 V 


Maximum AC 
Coupled Input 
(dc voltage) 




±500 V dc rejection, at least 4x10^:1 


DC Offset 


+1 to -1 V 


+10 to -10 V +100 to -100 V +100 to -100 V 



DC Stability— (Line Voltage Constant): 
50 /I V/ °C or less. Drift with Time (Ambient 
Tbmperature and Line Voltage Constant): Short 
term is 5 nV p-p or 0.1 div (whichever is 
greater) over any one-minute interval after 
one-hour warm-up. Long term is 10 fiV p-p or 
0.1 div (whichever is greater) in any one-hour 
interval after one-hour warm-up. 
Displayed Noise — 16 fiV or 0.1 div (whichever 
is greater) at maximum bandwidth. Source 
resistance, 25 fi or less measured tangentially. 
Overdrive Recovery — 10 /is or less to recover 
within 0.5% of zero level after removal of a test 
signal applied for 1 s (signal amplitude not to 
exceed differential dynamic range). Front- 
panel Overdrive light indicates that an over- 
drive condition is being approached. 
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Common-Mode Rejection Ratio (for sig7tals not 
exceeding common-mode signal range) 

ORDERING INFORMATION 

7A22 Amplifier $2,040 
Includes: Instruction manual (070-0931-00). 
High CMRR Differential Probes 
P6055 — Matched pair of probes for 
maximum CMRR. (See Signal Ac- 
quisition section for complete 
P6055 description.) $555 




P6055 

20,000:1 CMRR, IPX With Readout 

• DC to 60 MHz 

• Low Capacitance 

• High CMRR 

• Compact Size 

The P6055 is a miniature, low-capaci- 
tance, lOX probe designed for use with 
Ttektronix differential amplifiers with 
nominal input capacitances from 20 to 
47 pF. The attenuation ratio is adjustable 
to compensate for differences in input 
resistance of the amplifier (the amplifier 
input resistance must be 1 Mfl ±2%). A 
special locking type readout connector 
allows the probe to be used with instru- 
ments with or without readout capability. 

When two P6055 probes are used to drive 
the two inputs of a differential amplifier, 
the ability to change the attenuation ratio 
of one probe versus the other is helpful 
in maintaining the CMRR of the system. 
The use of a matched pair of P6055 dif- 
ferential probes provides the best possible 
system CMRR. 



ORDERING INFORMATION 

P6055 Matched pair of lOX, 3.5 ft 
Differential Probes $555 
Option 01 — Single probe with 
accessories. - $260 



For recommended probes: See 7000-Serles Analog Oscilloscopes Reference section and the Signal Acquisition section. 
See 7000-Serle8 Vertical-System Specifications chart In 7000-Serles Analog Oscilloscopes Reference section. 
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7B80 Delayed Time Base 

7B80/7B85 

• 1-ns to 5-s/Div Calibrated Time 
Bases 

• Triggering to 400 MHz 

• Variable Trigger Hoidoff 

» Peak-to-Peak Auto Triggering 

7B85 Features: 

• ATlme Measurements With CRT 
Readout 

• Detayed-Tlme Measurements With 
CRT Readout 

• Vertical Trace Separation Between 
TWo Delayed Sweeps 

The 7B80 and 7B85 are horizontal time 
bases recommended for use with the 
7800- or 7900-Series mainframes to pro- 
vide optimum bandwidth/sweep-speed 
compatibility. (Each may be used in any 
slower 7000-Serles mainframe with some 
reduction in sweep accuracy at the fastest 
sweep speed.) 

Each plug-in can be used separately as an 
independent single time base, or com- 
bined in any mainframe with two 
horizontal compartments for delaying 
and delayed operation. 

Option 02 is appropriate where the user 
is making Y-T and X-Y measurements, and 
changing the ampUfier frequently from 
the vertical to the horizontal compart- 
ment is not acceptable. 




7B85 ^Delaying Time Base 



7000-SERIES TIME-BASE SELECTION GUIDE 



Performance Feature 


7B50A 


7B53A 


7B80 


7B85 


7B92A 


7B10 


7B15 


Single time base 








»^ 




y' 




Dual time base 










y' 






With mixed sweep 




v' 












TV Sync Triggering 




Opt 05 












Used also as delayed 
time base 






f 










Delaying sweep 














y' 


ADelay sweep 








I/' 






y' 


Display switching 
















Prices begin at 


$1,320 


$2,290 


$1,885 


$2,140 


$3,870 


$2,800 


$3,000 


7000-SERIES TIME-BASE/MAINFRAME RECOMMENDATION 


Mainframe 


7B50A 


7B53A 


7B80 


7B85 


7B92A 


7B10 


7B15 


7104/R7103 
















7904A/R7903 








1^ 


y' 




1/" 


7844/R7844 










y' 


y* 


y' 


7934 






1^ 




y' 


1^ 




7854 












y' 




7603/R7603 
















7633/R7633 
7623A/R7623A 

















" Single-sweep mode operable for real time only. 
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CHARACTERISTICS 

Characteristics are common to both units 
unless otherwise noted. 

MAIN SWEEP 

Sweep Rates— Calibrated: 5 s to 10 ns/div in 
27 steps (1-2-5 sequence). XIO Magnifier ex- 
tends fastest calibrated sweep rate to 1 ns/div. 
Uncalibrated: Variable is continuous to at least 
2.5 times the calibrated sweep rate. 
Sweep Accuracy — Measured over the center 
eight divisions, -i- 15 to 35 °C, in the 7800- or 
7900-Series mainframe. Derate accuracies by 
an additional 1% for to +50°C. 



TIme/DIv*' 


Unmagnltied 


Magnified 


5 to 1 s/div 


4.0% 


Unspecified 


0.5 s to 
50 ns/div 


1.5% 


2.5% 


20 to 
10 ns/div 


2.5% 


4.0% 



*' Fastest calibrated sweep rate is limited 
by 7600-Series Mainframes. 



Trigger Holdoff Hme— Miiiimum holdoff set- 
ting: 2 times Time/Div setting or less for sweep 
rates 5 s to 1 /is/div; 2 ;iS or less for sweep rates 
0.5 ^s to 10 ns/div. Variable extends holdoff 
through at least 2 sweep lengths for 20-ms/div 
or faster sweep rates. 

ATlme Range— (7B85 only) to at least 9.0 
times Time/Div setting. 
ATime Accuracy ( + 15 to +35°C)— (7B85 
only) 0.5 s to 50 ms/div: Within (0.5% of 
reading 4-0.1% full scale -vl count)". 20 ms to 
100 ns/div: Within (0.5% of reading +0.03% 
full scale +1 count)*'. 
" Full scale equals ten times the Time/Div 
switch setting. 

Trace Separation Range — Functional only in 
ADelay Time mode when alternating or chop- 
ping between time-base units. The second 
delayed sweep display can be vertically posi- 
tioned at least three divisions below the first 
delayed-sweep display. 

Delay Time Range— 0.2 or less to at least 9.0 
times Time/Div setting. 
Delay Time Jitter— 0.02% or less of Time/Div 
setting plus 0.1 ns. 

TRIGGERING 
External Trigger Input— Maximum Input 
Voltage: 250 V (dc + peak ac). Input R and C: 
1 Mn within 5% and 20 pF within 10%. Level 
Range (Excluding P-P Auto): At least ±1.5 V 
in Ext-1, at least ±15 V in Ext -10. 
7B80 Option 02, X-Y Display Capability— 
A front-panel switch selects either normal- 
sweep displays or X-Y displays. In the X-Y mode, 
the X and Y signals are applied to the inputs 
of a dual-trace vertical amplifier or two single- 
trace vertical amplifiers. The X signal is routed 
via the amplifier/mainframe trigger path to the 
7B80 Option 02, and then to the mainframe 
horizontal amplifier for display. 
Single Sweep — Requirements are same as for 
repetitive signals. 

Internal Trigger Jitter— 0.1 ns or less at 400 
MHz. 



IHggerlng Sensitivity From Repetitive Signals (Auto and Norm Modes) 







MIn Signal Required 


Coupling 


Tl'lggering Frequency Range*^ 


Int 


Ext 


AC 


30 Hz to 50 MHz 


0.3 div 


50 mV 




50 to 400 MHz 


1 .5 div 


250 mV 


AC LF Rej*2 


30 kHz to 50 MHz 


0.3 div 


50 mV 




50 to 400 MHz 


1.5 div 


250 mV 


AC HF Rej 


30 Hz to 50 kHz 


0.3 div 


50 mV 


DC*3 


DC to 50 MHz 


0.3 div 


50 mV 




50 to 400 MHz 


1.5 div 


250 mV 



*' Triggerijig frequency ranges are limited to the frequency of the vertical system when 

operating in the Internal mode. 
•2 Will not trigger on sine waves of less than eight divisions Internal, orSV External, at or 

below 60 Hz. 



" Triggering Frequency Range for dc coupling applies to frequencies above SO Hz when 
operating in the Auto Triggering made. 



Triggering Sensitivity In P-P Auto Mode 



Coupling 


Tt'lggering Frequency Range 


MIn Signal Required 
Int '■ Ext 


AC or DC 


Low Frequency 

Response: 
At least 50 Hz 


2.0 div 


500 mV 


AC or DC 


200 Hz to 50 MHz 


0.5 div 


125 mV 


AC or DC 


50 to 400 MHz 


1 .5 div 


375 mV 




0000023 


SOrS 







Delaying and delayed sweeps are shown urith 
the mair{frame selecting Alt sweep modes. The 
delay time to the start of the delayed sweep is 
digitally presented on the lower edge of the 
CRT. 



With the mairtframe still selecting Alt sweeps, 
delaying and both delayed sweeps are shown. 
The digital readout on the lower CRT edge 
shows the time between the two sweep delays. 
The Trace Separation knob is used to position 
the second delayed sweep below the first 
delayed sweep with up to three divisions of 
separation. 



ORDERING INFORMATION 

7B80 Time Base $1,885 
Includes: Instruction manual (070-1959-00). 
Option 02— X-Y Display Capability. +$105 
7B85 Delaying Time Base $2,140 
Includes: Instruction manual (070-1961-01). 
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MIAM TIIHMIIItMa 



UVH. W 


MM 
Ml 

a 


catruM 

IS 




B 


a" 






a 




1 


a 


■ rlMTV TIMI/IMVMDIT 




Differential Delay-Time Measurement Accuracy** 

Sweep Speed 



cm 



.7B92A|ta 



DUAL TIME lABI 



Dual Time Base 



7B92A 



• 0.5 ns to 0.2 s/DIv Calibrated Time 
Base 

• Triggering to 500 MHz 

• Alternate Display of Intensified 
Delaying and Delayed Sweeps 

• Contrast Regulation Between Delay- 
Ing and Delayed Sweeps 

The 7B92A Dual Time Base is recom- 
mended for use in the 7100-, 7800-, and 
7900-Series mainframes (The 7B92A may 
be used in all other mainframes at slower 
sweep speeds. See the selection guides at 
the front of the 7000-Series Time Base 
section.) 

There are four display modes: normal 
sweep, intensified delaying sweep, 
delayed sweep, and alternate sweep. 
When operating in the Auto mode of main 
triggering, a bright base line is displayed 
in the absence of a trigger signal. 



CHARACTERISTICS 

MAIN AND DELAYED SWEEP 
Sweep Rate — Calibrated: 0.2 s to 0.5 ns/div in 
27 steps (1-2-5 sequence). Uncalibrated: 
Variable continuously between steps to at least 
2.5 times the calibrated sweep rate. The 
variable control is internally switchable be- 
tween delaying and delayed sweeps. 
Sweep Accuracy — Measured over the center 
eight divisions in a 7900-Series mainframe: 



TIme/DIv 


+15 to +35°C 


to +50°C 


0.2 s to 
20 ns/dIv 


Within 2% 


Within 3% 


10 ns/div 


Within 3% 


Within 4% 


2 to 
1 ns/div 


Within 4% 


Within 5% 


0,5 ns/div 


Within 5% 


Within 6% 



0.2 s to 
0.1 psldiv 


Both Delay Time Mult dial settings at 
0.5 or greater 


±(075% of reading ■(•0.25% or greater 
of full scale's) 




One or both Delay Time Mult dial 
settings at less than 0.5 


±(075% of reading +0.5% of full scale*^ 
+ 5 ns) 


50 to 
10 ns/div 


Both Delay Times equal to or greater 
than 25 ns 


±(1% of reading +0.5% of full scale*^) 




One or both Delay Times less than 25 ns 


±(1% of reading +1% of full scale's + 5 ns) 


+15 to 


+35°C. 





•2 Pull scale is ten times the Time/Div or Delay Time setting. Accuracy applies over the center 
eight divisioTis from +15 to +S5°C. 

Delay Time Multiplier Range— to 9.8 times 
the Delay Time/Div setting from 0.2 s to 10 
ns'div (0 to 1.96 s). 

TRIGGERING 



Tt'lggering Sensitivity 






Auto and Norm Modes 










MIn Signal Required 


Coupling 


IVIggering Frequency Range 


Int 


Ext 


AC 


30 Hz to 20 MHz 


0.5 div 


100 mV 




20 to 500 MHz 


1.0 div 


500 mV 


AC LF Rej*' 


30 kHz to 20 MHz 


0.5 div 


100 mV 




20 to 500 MHz 


1.0 div 


500 mV 


AC HF Rej*' 


30 Hz to 50 kHz 


0.5 div 


100 mV 


DC 


DC to 20 MHz 


05 div 


100 mV 




20 to 500 MHz 


1.0 div 


500 mV 



• ' Not applicable in Delayed Sweep mode. 

HF Sync — Triggering sensitivity is 0.5 div Int 
or 100 mV Ext, from 100 to 500 MHz for any 
coupling except AC HF Rej. 
Single Sweep — Triggering requirements are 
the same as normal sweep. When triggered, 
time base produces one sweep only until reset. 
Delay Time Multiplier Range— to 9.8 times 
the Delay Time/Div setting from 0.2 s to 10 
ns/div (0 to 1.96 s). 

Delay Tim e Jitter" 

02 to 
50 fjs/div 



0.2% of mam sweep time/div 
switch setting or less 



20 fts tp 0.3% of the main sweep time/div 
10 ns/div switch setting or less 

*' Not applicable for the first 2% of maximum 
amilable delay time (Delay Time Mult dial 
setting <0.2). Maximum available delay 
time is ten times the Time/Div or Delay Time 
switch setting. 



Internal Trigger Jitter — 50 ps or less at 
500 MHz. 

External Trigger Input— Selectable 50-0 or 
1-Mn inputs (IMa is paralleled by =20 pF). 
Maximum Input Voltage: 250 V (dc + peak ac) 
for 1-Mn input and 1 W average for 50-0 input. 
Level Range: At least ±35 V in Ext -10. 
Internal Trigger Jitter — 50 ps or less at 
500 MHz. 



ORDERING INFORMATION 

7B92A Dual Time Ba.se .$3,870 
Includes: Instruction manual (070-1751-02). 



DELAYED SWEEP 



MIn Signal Required 



Coupling 


Triggering Frequency Range 


Int 


Ext 


AC 


30 Hz to 20 MHz 


05 div 


100 mV 




20 to 500 MHz 


1.0 div 


500 mV 


DC 


DC to 20 MHz 


0,5 div 


100 mV 




20 to 500 MHz 


1.0 div 


500 mV 
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7B10/7B15 

Features: 

• 0.2 ns to 0.2 s/Div Calibrated Time 
Bases 

• Triggering to 1 GHz 

• Variable Trigger Holdoff 

• Auto Triggering 

• ATime Measurements With CRT 
Readout (7B15) 

• Delayed Time Measurements With 
CRT Readout (7815) 

• Vertical Trace Separation Between 
Two Delayed Sweeps (7B15) 

The 7B10 and 7D15 are horizontal time 
bases designed for use with the 7100- 
Series mainframes to provide optimum 
bandwidth/sweep-speed compatibility, 
but may also be used with the 7800- and 
7900-Series mainframes. (Each may be 
used in any slower 7000-Series mainframe 
with some reduction in sweep accuracy 
at the fastest sweep speed. See Oscillo- 
scope Reference section.) 

Either plug-in can be u.sed separately as 
an independent, single time base, or they 
can be combined in any mainframe with 
two horizontal compartments for delay- 
ing and delayed operation. 

The 7B10 and 7B15 provide Atime mea- 
surement in addition to the standard 
delay-time display. 

Delta time measurement is accomplished 
simply by manually positioning two inten- 
sified zones on the waveform. The time 
difference between the two zones is 
displayed in the CRT readout. (See wave- 
form photos in the description of the 
7B80/7B85 time bases.) Expansion and 
overlapping of the two intensified zones 
is possible to allow very precise setting of 
the zones to the desired points on the 
displayed waveform. 




7B15 ADelaying Time Base 



CHARACTERISTICS 

MAIN SWEEP 

Sweep Rates — Calibrated: 2 ns to 0.2 s/div in 
25 steps (1-2-5 sequence). XIO Magnifier ex- 
tends fastest calibrated sweep rate to 0.2 
ns/div. Uncalibrated: Variable is continuous to 
at least 2.5 times the calibrated sweep. 
Sweep Accuracy — Measured over the center 
eigi»t divisions, + 15 to +35 °C, in a 7100-, 7800-, 
or 7900-Series mainframe. Derate accuracies 
by an additional 1% for to +.50°C. 



Time/DIv*' 


Unmagnlfled 


Magnified 


0.2 s to 10 ns/div 


2% 


3% 


5 and 2 ns/div 


3% 


4% 



• ' Fastest calibrated sweep rate is limited by 
7900-, 7800-, and 7600-Series mainframes. 



Triggering Sensitivity for Repetitive Signals 



Trigger Holdoff Time 





Mlnlmuin 


Maximum 
With Variable 


0.2 s to 
50 ms/div 


40 ms 


400 ms 


20 ms to 
2 fis/dlv 


2 times 
Time/Div 
Setting 


20 times 
Time/Div 
Setting 


1 to 0.5 fis/div 


2 (xs 


20 lis 


0.2 /is to 
2 ns/div 


2 ns 


6 liS 



Delay Time Range— (7B15 only) 0.2 or less to 
at least 9.0 times Time/Div setting. 
Delay Time Jitter— {7B15 only) 0.02% of 
Time/Div setting up through 50 /is/div. 0.03% 
of Time/Div setting plus 0.1 ns for sweep 
speeds of 20 /is through 100 ns/div. 
ATime Range— (7B15 only) to at least 9.0 
times Time/Div setting. 
ATime Accuracy— 20 ms to 100 ns/div. Within 
0.5% of reading +3 counts. 
Trace Separation Range— (7B15 only) Func- 
tional only in ADelay Time mode when alter- 
nating or chopping between time-base units. 
The second delayed-sweep display can be ver- 
tically positioned at least three divisions Ijelow 
the first delayed-sweep display. 
Single Sweep— Requirements are the same as 
for repetitive signals. 

Internal Trigger Jitter— 30 ps or less at 
1 GHz. 

HF Sync Mode— 250 MHz to 1 GHz, 0.3 div In- 
ternal and 0.75 mV External. 
External Trigger Input — Maximum Input 
Voltage: 250 V (dc + peak ac) for l-Mfl input, 
1 W average for 50-0 input. Input R and C: 1 
M n within 5% and 20 pF within 10% ; for 50-n 
input, 50 tl within 2%. Level Range: At least 
±3.5 V in Ext-1. 



MIn Signal Required 



ORDERING INFORMATION 

7B10 Time Base $2,800 
Includes: Instruction manual (070-2316-00). 
73 16 Delaying Time Base S3, 000 

Includes: Instruction manual (070-2318-00). 



Coupling 


D'lggerlng Frequency Range* ^ 


Int 


Ext 


AC 


30 Hz to 250 MHz 


0.5 div 


50 mV 




250 MHz to 1 GHz 


1.5 div 


150 mV 


AC LF Rej'2 


50 kHz to 250 MHz 


0.5 div 


50 mV 


250 MHz to 1 GHz 


1.5 div 


150 mV 


AC HF Rei 


30 Hz to 40 kHz 


0.5 div 


50 mV 


DC*3 


DC to 250 MHz 


0.5 div 


50 mV 




250 MHz to 1 GHz 


1 .5 div 


150 mV 



The triggerinf) frequency ranges given here are limited to the -3-dB frequency of the 
oscilloscope vertical system when operating in the Internal mode. 
■2 Will not trigger on sine waves at or below 60 Hz when amplitudes are less than eight 
division Internal or 3 V External. 



The Triggering Frequency Range for DC Coupling applies to frequencies above 30 Hz 
when operating in the Auto Triggering Mode. 



TRIGGERING 
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Delaying Sweep Delayed Sweep 

Unmagnifled Magnified Unmagnlfied Magnified 



7B53A 

• 5 ns to 5 s/Div Calibrated Time Base 

• Triggering to 100 MHz 

• Single-Sweep Operation 

• Calibrated Mixed Sweep 

• TV Sync Separator Triggering 
(Option 05) 

The easy-to-use 7B53A Time Base is 
recommended for use witli 7600-Series 
mainframes to provide optimum band- 
width/sweep speed compatibility. It may, 
however, be used in any 7000-Series 
mainframe to provide sweep rates to 5 
ns/div. See Oscilloscope Reference 
section. 

The 7B53A provides normal, intensified 
delaying, delayed, and mixed sweeps. 

CHARACTERISTICS 

DELAYING SWEEP 
Sweep Rate — Calibrated: 50 ns to 5 s/d\v in 25 
.steps (1-2-5 sequence). 5 ns/div, the fastest 
calibrated sweep rate, is obtained with the XIO 
Magnifier. Uncalibrated: Variable continuous- 
ly between steps to at least 2.5 times the 
caUbrated sweep rate. 

Delay Time Multiplier Range— to 10 times 
the Delay Time/Div setting from 5 s to 1 jis/div. 
Differential Delay-Time Measurement 
Accuracy — 5 to 1 s/div: ±1.4% of measure- 
ment + 0.3% of full scale. 0.5 s to 1 iis/di\: 
±0.7% of measurement +0.3% of full scale. 
Full scale is ten times the Delay Tlme/Div set- 
ting. Accuracy applies over the center 8 DTM 
div from +15 to +35°C. 
Delay Time Jitter— 0.05% or less of Time/Div 
setting. 

Single Sweep — When triggered, sweep 
generator produces one sweep only, until reset. 
Internal Trigger Jitter — 1 ns or less at 
75 MHz. 

Sweep Accuracy — Measured over center eight 
divisions, + 15 to +35°C, with any 7000-Series 
mainframe. Derate accuracies by an additional 
1% each for to +50°C; 1.5% in magnified 
mode. 

External Trigger Input — Maximum Input 
Voltage: 500 V (dc + peak ac), 500 V p-p ac 
at 1 kHz or less. Input R and C: 1 Mil within 
2% and 20 pF within 2 pF Level Range: At least 
+ 1.5 to -1.5 V in Ext, at least +15 to -15 V 
in Ext- 10. 




7B5SA Dual Time Base 

Sweep Accuracy 

TIme/DIv 

5 to 1 s/div 3% 

50 ms to 0.5 ;isec 2% 

0.2 to 0.05 usec/div 3% 

External Trigger Input — Maximum Input 
Voltage: 500 V (dc + peak ac), 500 V p-p ac 
at 1 kHz or less. Input R and C: 1 Md within 
2% and 20 pF within 2 pF. Level Range: At 
least + 1.5 to - 1.5 V in Ext, at least + 15 to 
-15 V in Ext -10. 

DELAYED SWEEP 

Sweep Rate— Calibrated: 0.05 iis to 0.5 s/div 
in 22 steps (1 2-5 sequence). 5 ns/div, the 
fastest calibrated sweep rate, is obtained with 
the XIO Magnifier. Uncalibrated: Variable con- 
tinuously between steps to at least 2.5 times 
the caUbrated sweep rate. The variable con- 
trol is internally switchable between main, 
delayed sweep, and variable main sweep 
holdoff. 

Internal Trigger Jitter — 1 ns or less at 
75 MHz. 

Delayed Sweep Gate— Output Voltage: 
• +3.5 V into at least 10 kfi shunted by 100 
pF or less, or 0.5 V into 50 (1. Rise time: 50 ns 
or less. Output R is 350 withm 10%. Gate is 
available at the Dly'd Trig In connector when 
the delayed-sweep-source switch is set to Int. 



N/A 4% 4.5% 

2,5% 3% 3,5% 

3.5% 



MIXED SWEEP 

Sweep Accuracy — Within 2% plus measured 
main-sweep error. Exclude the following por- 
tions of mixed sweep: First 0.5 div after start 
of main sweep display and 0.2 div or 0.1 ns 
(whichever is greater) after transition of main 
to delayed sweep. 

EXT HORIZONTAL INPUT 

Deflection Factor— 10 mV/div within 10% 
when in Ext, Mag XIO; 100 mV/div within 10% 
when in Ext; 1 V/div within 10% when in 
Ext- 10. 

TV SYNC 

TV Sync Separator Triggering— 

Available as Option 05. 



ORDERING INFORMATION 

7B53A Dual Time Base $2,290 
Includes: Instruction manual (070-1342-01). 
Option 05— TV Triggering. +1170 
Includes: Instruction manual (070-1471-00). 
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7CT1N Curve Tracer 

7CT1N 

• Tests Semiconductor Devices to 
0.5 Watts 

• 10-nA to 20-mAyDiv Verticai- 
Deflection Factors 

• 0.5-V to 20-V/Div Horizontal- 
Deflection Factors 

• Easy to Operate 

The 7CT1N converts your 7000-Series 
oscilloscope into a semiconductor curve 
tracer capable of displaying characteris- 
tics of small-signal devices to jxjwer levels 
up to 0.5 W. The TCTIN operates in either 
the horizontal or vertical compartments 
of any 7000-Series mainframe. 



It may be used in coryunction with stan- 
dard amplifier and time-base plug-in units 
to display signal waveforms along with 
characteristic curve families. 



CHARACTERISTICS 



COLLECTOR/DRAIN SUPPLY 





X1 




X10 


Horizontal Volts/Div 


0.5 


2 


5 


20 


Voltage Range (V) 


to 


to 


to 


to 




7.5 


30 


75 


300 


Maximum Current (mA) 


240 


60 


24 


6 



Maximum Open-Circuit Voltage — Within 
20%. Maximum short-circuit current within 
30%. 

Series Resistance — Automatically selected 
with horizontal V/div switches. Peak Power: 
0.5 W or less depending upon control settings. 
High-Voltage Warning— When the horizontal 
V/div switch is in the XIO position, a flashing 
warning light appears on the front panel in- 
dicating that dangerous voltages may exist at 
the test terminals. 

STEP GENERATOR 

Transistor Mode — Step-Amplitude Range: 
1 /lA to 1 mAylstep, 1-2-5 sequence. Maximum 
Current (Steps Plus Aiding Offset): X15 
amplitude setting. Maximum Voltage (Steps 
Plus Aiding Offset): At least 13 V. Maximum 
Opposing Offset Current: At least X5 amplitude 
setting. 

FET Mode— Step-Amplitude Range: 1 mV to 
1 V/step, 1-2-5 sequence. Voltage Amplitude 
(Steps Plus Aiding Offset): X15 ampUtude set- 



ting, 13 V maximum. Source Impedance: 1 kQ 

±1%. 

Accuracy — Incremental: Within 3% between 
steps. Absolute: Within (3D + 0.3X amplitude 
setting). 

Step Polarity — ^The step-generator polarity is 
the same as the collector/drain supply in the 
transistor mode and opposing in the FET mode. 
Number of Steps— Selectable in one-step in- 
crements between and 10. 
Offset— Selectable from to 5 steps. Polarity 
aids or opposes the step polarity. 
Vertical-Deflection Factors— 10 nA to 20 iiA/ 
div with the 1000 control activated. 10 /lA to 
20 mA/dlv in the XI mode. 
Vertical-Display Accuracy — Within 5% in the 
XI mode. Within 5% ±0.2 nA p>er displayed 
horizontal V when in the - 1000 mode. 
Horizontal-Deflection Factors — Selectable, 
0.5, 2, 5, or 20 V. 

Horizontal-Display Accuracy — Within 5% 
plus the deflection-factor accuracy of the plug- 
in being driven. The plug-in would be a ver- 
tical or horizontal amplifier (such as the 
Tektronix 7000-Series plug-ins) with a 
100-mV/div deflection factor and an input R of 
at least 50 ktl and would be used in the 
horizontal compartment of a 7000-Series 
oscilloscope mainframe. 



ORDERING INFORMATION 

7CriN Curve Tracer 11,870 
Includes: Tbst adapter with two sets of test ter- 
minals, one with TO5 basing and the other with 
T018 basing (013-0128-00); instruction manual 
(070-1247-00). 
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Modes 


Range 


Accuracy 




Frequency 
Mode 


DC to 225 MHz, Resolution is 
0.1 Hz max. 


*Freq (Hz)=±TB.f,„ ±^ 




Period and 
Multi-Period 
Mode 


10 ns to 10^ seconds with 
selected averaging of 1 to 1000 
events in decade steps. Resolu- 
tion to 10 ps. 


e 10-9 
Period (s)=±TB.P,„± — ± 


dv . * N 
'N 

dt 


Time Interval 
(Tl) and Tl 
Average 
Mode 


6 ns to 10 seconds with selected 
averaging of 1 to 1000 in decade 
steps. Resolution is 0.1 ns. 


^1 (s)=±TB.P,„±-^±iO-9 


* dv 
dt 




7D15 225-MHz Counter/Timer 



7D15 

• Oscilloscope-Controlled Time and 
Frequency Measurements 

• 10-ns Single-Shot Time-Interval 
Measurement Resolution 

• Time-Interval Averaging 

• CRT Display of Counting interval 

• 10-ps Period-Averaging Resolution 

• Frequency Measurements Directly to 
225 MHz 

• Signal Conditioning via Mainframe 
Trigger Source 

For Measurement Applications Guide 
order 42-W-5017-1. 

The 7D15 Universal Counter/Timer is 
designed for use in all 7000-Series oscillo- 
scope mainframes having CRT readout. 
The 7D15 can be completely controlled by 
the oscilloscope's delayed gate. Arming 
inputs are provided for each channel. By 
using the delayed B gate to control the 
start and stop count points, measure- 
ments can be made between any two 
points on the CRT display (see Figure 1). 

The 7D15 offers all the measurement 
capabilities of a Universal Counter/Timer, 
such as time interval, period, period and 
time interval averaging, frequency, fre- 
quency ratio, totalize, and manual stop 
watch. 

The 7D15 may be used in vertical or hori- 
zontal compartments of 7000-Series 
mainframes. It provides a full eight-digit 
CRT display with leading-zero suppres- 
sion and positioned decimal. Legend and 
averaging information appear at the bot- 
tom of the CRT display. 



Frequency 10 -Mo 10* 
Ratio, CH 

B/Ext Clock 

Manual Stop to 10* seconds 
Watch 

Totalize, CH B to 108 counts 
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Figure I. Oscilloscope-controlled digital mea- 
surements using the delayed B gate as the 
arming input logic allow user to make precise 
time-interval measuremeiU from third to 
seventh pulse on CRT display. Counter CH A 
is "armed" with leading edge of Bgate while 
CHB Counter is ' 'armed" with/ailing edge of 
B gate. Lower trace is pseudo gate of 7D15. CRT 
readout displays the result of 2325.295 iis. 




Figure 2. Jlte propagation delay time between 
the input of a delay line (upper trace) and the 
mitput of the delay line (middle trace) is 
measured digitally. Lower trace is 7D15 
pseudo gate display. CRT readout displays the 
result of 151.0 ns. 

CHARACTERISTICS 

INPUT SIGNAL CH A & B 

Frequency Range (CH B Only)— DC Coupled: 
DC to 225 MHz. AC Coupled: 5 Hz to 225 MHz. 



Sensitivity (CH A and B Inputs)— 100 mV 

p p. Trigger Source: 0.5 division to 100 MHz, 
1.0 division to 225 MHz, or to the vertical- 
system bandwidth, whichever is less. 
Input R and C— 1 MB and 22 pF. 
Triggering (Preset Position) — Automatically 
triggers at V. 

Level-Control Range (CH A and B In- 
puts)— 100 mV Range: ±500 mV. 1 V Range: 
±5 V. 10 V Range: ±50 V. 
Arming Inputs — Input R and C: 10 kfl and 20 
pF. Sensitivity Arm A: Logical 1 >-(-0.5 V, 
logical < -^0.2 V. Sensitivity Arm B: Logical 
1 :S+0.2 V, logical ^+0.5 V. 
External Clock-In— 20 Hz to 5 MHz. 
Reset Front Panel — Readies the instrument. 
All counters are affected, including averaging 
circuits. 

INTERNAL TIME BASE 

Crystal Oscillator- Accuracy: Within 0.5 ppm 
(0 to -^50°C ambient). Long-lferm Drift: 1 part 
or less in 10' per month. Oscillator: Tempera- 
ture compensated; no warm-up is required. 

OUTPUT SIGNALS 
Clock Out— Logical 1 >-i-0.5 V into 50 0. 
Logical <0 V into 50 0. TTL compatible with- 
out 50-n load (1.6 mA current capacity). 
A and B Trigger Level— Z„ut = 1 kfl, 
V„u,= ±0.5 V into 1 Mfl. 
Displayed Waveform (Internally Connec- 
ted) — Front-panel switch .screwdriver con- 
trolled selects true gate, pseudo gate, or CH B 
signal out. 

External Display — Same as internal except 

position control has no effect. 
Display-Mode Switch — 0.1 s to 5 s; also a 
preset position for infinite display time. Allows 
selection of readout "follow or store." 
Readout — Eight-digit display; the four most 
significant have zero suppression. Overflow in- 
dicated by a greater than syml>ol. 



ORDERING INFORMATION 

7D15 Universal Counter/Timer $3,960 
Includes: Two 44-inch Sealectro-to-BNC con- 
nector cables (012-0403-00); instruction man- 
ual (070-1433-00). 



For recommended probes: See 7000-Series Analog Oscilloscopes Reference section and the Signal Acquisition section. 
298 See 7000-Series Vertical-System Specifications chart In 7000-Serle8 Analog Oscilloscopes Reference section. 
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7603SMP AND 7603TDR MEASUREMENT SYSTEMS 




7603SMP Sampling System 



7603TDR Measurement System 



7603SMP 

Sampling System 



7603TDR 

Measurement System 



TYPICAL APPLICATIONS 

• Fiber Optics 

• High-Speed Logic 

• Digital Signal Processing 

• Microwave Communication 

FEATURES 

• Low Cost Sampling System 

• Two High Bandwidth Channels 

• 25 ps Rise Time 

• 6.5 Inch CRT with Readout 

The Tfektronix 7603SMP SampUng System 
is a low cost, two-channel, high- 
bandwidth sampling system. It is de- 
signed for users wanting a low cost solu- 
tion for measuring subnanosecond rise 
times and very short propagation delays. 



CHARACTERISTICS 

The 7603SMP includes: 

(1) 7603 Oscilloscope 

(2) 7S11 Sampling Units 
(2) S-4 Sampling Heads 

(1) 7T11A Sampling Sweep Unit plus manuals 
and accessories. 

Refer to individual product sections for more 
complete information. 



TYPICAL APPLICATIONS 

• Circuit Board Testing 

• Microwave Stripline Evaluation 

• Cable Testing 

FEATURES 

• Low Cost TDR System 

• One High-Resolution TDR Channel 

• 45 ps System Rise Time 

• 6.5 Inch CRT with Readout 

The Tfektronix 7603TDR oscilloscope 
system is a low cost, one channel, TDR 
system. It is designed for customers desir- 
ing a low cost solution for their TDR 
measurement needs. This system can be 
expanded to allow general-purpose 
sampling by adding a S-53 Trigger 
Recognizer Head. 



CHARACTERISTICS 

The 7603TDR includes: 
(1) 7603 Oscilloscope 
(1) 7S12 TDR/Sampler 
(I) S-6 Sampling Head 

(1) S-52 Pulse Generator Head plus manuals 
and accessories. 

Refer to individual product sections for more 
complete information. 



ORDERING INFORMATION 

(System price represents substantial discount 
over individual instrument prices). 
7603SMP Sampling System $15,995 
7603TDR System $9,995 
OPTIONS 

Option 0.3— "fepe Dial Change (Meters) 
7603TDR only" 

INTERNATIONAL POWER PLUG OPTIONS 

Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 

" Contact your local sales office. 
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SAMPLING 7000 
SYSTEMS SERIES 



Sampling Plug-Ins 

7000-Series sampling plug-ins can in- 
crease the versatility of your mainframe 
by providing measurement capabilities up 
to 14 GHz on repetitive signals. The 
sampling family consists of three plug-ins, 
one external delay line, eight specially- 
designed sampling heads, and various 
supporting accessories that provide max- 
imum configurability for numerous 
applications. 




4UC«D > 31 1, tut *HCRD • (.(41*t 
I UFN n.M t STOP IN PL S 



CRT Readout 



y 



CRT photo shows an automated impedance 
measurement on a four-foot length of 93-Q 
coax. An easy-to use program allows the 
operator to obtain a direct readout in ohms 
(bottom center) after positioning cursors on 
selected points on the display. 




The 7854/7S12 combination is ideally suited 
for making a wide variety of automated 
sampling measurements. Examples of easy-to- 
program measurements are: measuring prop- 
agation delay through active or passive 
demces; measuring distance to faults in coax 
cables; and measuring impedance in EC 
boards and other controlled-impedance 
devices. Programs can be entered into the 7854 
via the calculator keyboard for simple 
operator-controlled measurements, or tests can 
be computer-controlled via a remote terminal 
on the GPIBfor production applications 



Specific uses for samplers include general 
UHF measurement, optical waveform 
analysis and TDR (Time-Domain 
Reflectometry.) 

UHF Measurements 

For flexibility in time-domain measure- 
ments, the 7S11 Sampling Unit/TTllA 
Sampling Sweep combination provides 
triggering to 12.4 GHz and the choice of 
modular heads for optimum signal acqui- 
sition. Two 7Slls and one 7T11A provide 
dual-trace capabiUty. These plug-ins pro- 
vide a cost-effective way to obtain giga- 
hertz measurement capability for repeti- 
tive signals. 

Optical Waveform Analysis 

Characterization of optoelectronic 
devices such as laser diodes, light emit- 
ting diodes, optical waveguides, optical 
detectors and electro-optic modulators is 
becoming more important as applications 
for fiber optics in telecommunications 
and data communications expand. The 
S-42 optical sampling head allows re- 
searchers to display and measure optical 



waveforms from DC to 6.4 GHz in the 
1000 to 1700 nm wavelength range. Mea- 
surements such as risetime, aberration, 
optical power vs drive current and 
voltage, modulation bandwidth, and sen- 
sitivity can now be made at high band- 
width accurately and easily. 

TDR 

TDR is widely used in microwave stripline 
evaluation, computer backplane mea- 
surements, and printed circuit board 
testing. With TDR, a pulse is sent down 
a conductive path and measured as it 
reflects back from any impedance 
changes in the device under test. Any im- 
pedance variations in the path cause a 
corresponding signal to be displayed on 
the scope. The precise location and type 
of impedance anomaly (open, short, step 
change) in the conductive path is direct- 
ly readable on the display. The fast rise 
times of samplers make them well-suited 
for these measurements. The high- 
resolution 7S12 TDR Sampler provides 
maximum versatility in addition to 



general-purpose appUcations. 
SAMPLING-HEAD CHARACTERISTICS 





Calculated 
Bandwidth 


Rise Time 


input 
Impedance 


Noise 


Connector 


S-1 


DC to 1 GHz 


< 350 ps 


50 n 




si mV*' 
<2 mV*2 


GR 


S-2 


DC to 4.6 GHz 


S75 ps 


50 n 




S3 mV 
s6 mV*2 


GR 


S-3A 


DC to 1 GHz 


£350 ps 


100 kn 




s3 mV at 
probe tip* 2 


Probe 


S-4 


DC to 14 GHz 


£25 ps 


50 n 




s2.5 mV 
s5 mV2 


SMA 
(3 mm) 


S-6 


DC to 11 .5 GHz 


s30 ps 


50 Q 
feed thru 




s5 mV2 


SMA 

(3 mm) 


S-42 


DC to 6.4 GHz 


s55 ps 


N/A 




S125/.W FC 

(Fiber Optic) 


• ' Smoothed Unsmoothed 
















ACCESSORY PROBES FOR SO-Q SAMPLERS 




Passive 


Type 


Attenuation 


Length*^ 


Loading 


Rise 
Time 
(ns) 


Bandwidth 


Package 
Numt>er'> 


P6056 


10X 


6.0 


500 


1 pF 


<0.1 


DC to 3.5 GHz 


P6056 


P6057 


100X 


6.0 


5 kQ 


1 pF 


<0.25 


DC to 1 .4 GHz 


P6057 


Active 


-FET'' 














P6201 


IX 
10X 
100X 


60 

6.0 
6.0 


100 kd 
1 Mil 

1 Mn 


3 pF 

1.5 pF 
1.5 pF 


<0.4 
<0.4 
<0.4 


DC to 900 MHz 
DC to 900 MHz 
DC to 900 MHz 


P6201 
(includes 
attenuators) 


P6202A 10X 
100X 


2 m 
2 m 


10 MO 

10 Mn 


2pF 
2pF 


<0.7 
<0.7 


DC to 500 MHz 
DC to 500 MHz 


P6202A 
plus 
010-0384-00 
to provide 
100X 


Active 


—Variable Bias/Offset *> 












P6230 


10X 


1.6 


450 n 


1.6 pF <0.23 ps DC to 1.5 GHz 


P6230 



* ' Length in feet except where specified. 

•2 Refer to probe section for additional information. 

* ^ Requires power source: Most four-compartment mainframes provide probe power. See Signal 
Acquisition section for Probe Power Supplies. 
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45-ps TDR 

GENERAL-PURPOSE SAMPLER 




7S12 TDR/Sampler 



7S12 

• 45-ps TDR or General-Purpose 
Sampler 

• 5 Sampling Heads Available 

• 1 Optical Sampling Head Available 

• 1 Pulse Source Available 

• 1 Trigger-Recognizer Head Available 

The 7S12 is a combined vertical- 
horizontal, double-width plug-in for high- 
resolution TDR or general-purpose sam- 
pling measurements. As a TDR using the 
S-6 Sampling Head and S-52 Pulse- 
Generator Head, the 7S12 has a system 
rise time of 45 ps (return from short- 
circuit termination) and distance range to 
250 feet in any cable. Its vertical scale is 
calibrated in reflection coefficient (p) 
from 2 to 500 mp/div and in voltage from 
2 to 500 mV/div. Two-way time or one-way 
distance to a discontinuity of interest is 
read directly from tape dial calibrated for 
time, air, polyethylene, or your choice of 
dielectrics. 

General-purpose measurements may be 
made by using a S-1, S-2, S-3A, S-4, or S-6 
Sampling Head with a S-53 Trigger- 
Recognizer Head. Optical signals can be 
measured by using an S-42 optical sam- 
pling head with a S-53 Trigger Recognizer 
Head. For dual-trace sampling displays, 
use a 7S11 Sampling Unit with a 7S12. 



CHARACTERISTICS 

SYSTEM PERFORMANCE 
WITH S-6 AND S-52 
System Rise Time — 35 ps or less for the inci- 
dent step. 45 ps or less for the displayed reflec- 
tion from a short-circuited, 1-ns test line. 



Time and Distance Ranges — Direct-reading 
tape dial gives calibrated one-way distance to 
at least 375 ft (air line). Time range is at least 
0.75 (IS round trip. Both ranges are limited by 
the duration of the pulse from the S-52. 
Pulse Amplitude— At least +200 mV into 

50 n. 

Input Characteristics — Nominal 50 0, feed- 
through signal channel (termination supplied). 
SMA (3 mm) connectors. 
Jitter — < 10 ps (without signal averaging). 
Aberrations— -t^ 7%, -7%, total of 10% p-p 
within 1.8 ns of step with reference point at 
1.8 ns from step; +2%, -2%, total of 4% p-p 
after first 2.5 ns with reference point at 300 
ns from step. 




The 7S1S displays reflection co^icierd (p) ver- 
sus distnnre on a device-under-test. Here the 
7S12 measures a reflection caused by a crack 
(open) in a PCB under test. Distance can be 
read directly from the 7S12 front panel or 
calculated from the time-base settings 

OTHER 7312 
CHARACTERISTICS 
Vertical Scale — Calibrated in mp (reflection 
coefficient X 10"') and mV from 2 to 500 units 
division in eight steps (1-2-5 sequence), accur- 
ate within 3%. Uncalibrated variable is con- 
tinuous between steps. 
Resolution — Reflection coefficients as low as 
0.001 may be observed. Signal averaging 
reduces test-line noise in display. 
DC Offset Range— + 1 to - 1 V. Allows open- 
circuit reflections to be displayed at full sen- 
sitivity. Monitor jack provides XIO dc offset 
through 10 kQ. 

Time/Distance— litpe Dial is Calibrated in 
Time and Distance: Accurate within 1%. 
Distance calibration may be pre-set for dielec- 
tric having propagation factors from 0.6 to 1. 
Time/Div— 20 ps to 1 ^div (1-2-5 sequence) 
in three ranges with direct-reading magnifier. 
Accurate within 3%. Uncalibrated variable is 
continuous between steps. 



Locate Button — Provides instant return to 
unmagnified display showing entire full-scale 
range. Brightened portion of trace indicates 
time position and duration of magnified 
display. 

Display Modes — Repetitive or single sweep, 
manual or external scan. 
Signal Outputs — Rn jacks provide both ver- 
tical signal and sweep outputs. 



ORDERING INFORMATION 

7S12 TDR/Sampler Without 
SampUng Heads (TVipe Dial in Feet) $3,715 
Includes: 750-ps rigid "U" delay line 
(015-1017-01); short-circuit termination 
(015-1021-00); TDR graticule overlay 
(331-0296-00); TDR slide rule (003-0700-00); 
TDR graticule overiay (331-0297-00); instruc- 
tion manual (070-1244-00). 
Option 03— "Htpe Dial Change (Meters). + $25 

RECOMMENDED MAINFRAMES 
7603 Oscilloscope Mainframe $3,995 
7854 Waveform Processing 
Oscilloscope $15,275 

OPTIONAL EQUIPMENT 

7M11— 75 ns Delay Une. $1,730 



OPTIONAL ACCESSORIES 
Sampling-Head Extender — 
(3 ft) Order 012-0124-00 $500 
(6 ft) Order 012-0125-00 $570 




Ehienders allow the user to locate the sampling 
head directly in a lest fixture, ainiding poten- 
tial signal degradation by cables. 



TRAINING 

Tektronix Instrument Group Customer Training 
offers operation and application training to help 
you get full value out of your instrumentation 
investment. Information is in the Customer 
IVaining section. For further information, or to 
enroll, call us at 1-800-835-9433 ext. 430. In 
Oregon, call collect 629-1017. 

For sampling heads, see later In this section. 
See 1502 and 1503 Portable TDR Cable Testers 
on pages 66-67. 
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SAMPLING UNITS 7000 
TO 14 GHz SERIES 




7S11 Sampling Unit 



7S11 

• 2- to 200-mV/Div Calibrated Deflec- 
tion Factors 

• Piug-in Sampling Heads 

The 7S11 single-channel sampling unit 
employs the sampling plug-in head con- 
cept. The heads, which mount in the 
7S11, range in bandwidth from 1 to 
14 GHz. The 7S11 is used for a variety of 
applications. Single-channel sampling 
uses one 7S11 with a 7T11A. Two 7Slls 
and one 7T11A provide dual-trace sam- 
pling. One 7S11 and one 7S12 provide 
dual-trace sampling. Two 7Slls can be 
used for X-Y operations. 

CHARACTERISTICS 

Deflection Flactor — 2 to 200 mV/div in seven 
steps (1-2-5 sequence), accurate within 3%. 
Uncalibrated variable is continuous (extends 
deflection factor from 2 mV/div to at least 400 
mV/div). Deflection factor is determined by the 
plug-in sampling head. 
Bandwidth— Determined by the sampling 
head. 

Input Impedance — Determined by the sam- 
pling head. 

DC Off set— Range, + 1 to - 1 V or more. Off- 
set out is lOX the offset voltage within 2%. 
Source R is 10 kO within 1%. 
Delay Range — At least 10 ns for comparing 
two signals in a dual-trace application. 
Memory Slasli — 0.1 div or less at 20 Hz. 
Vertical Signal Out- 200 mV per displayed 
div within 3%. 

Ambient Temperature — Performance 
characteristics are valid over an ambient 
temperature range of to +50°C. 



ORDERING INFORMATION 

7S11 Sampling Unit Without 

Sampling Head $1,995 

Includes: Instruction manual (070-0985-00). 




li^ TTtiA t. 1 

7T11A Samplirtg Sweep Unit 

7T11A 

• 10-ps to 5-ms/Dlv Callb Time Base 

• Random or Sequential Sampling 

• Equivalent- or Real-Time Sampling 

« No Pretrlgger Required 

The 7T11A Sampling Time Base provides 
equivalent- and real-time horizontal de- 
flection for single- or dual-trace sampling. 
Timing accuracy is within 3% and non- 
linearity is below 1 % . Triggering range is 
from approximately 10 Hz (sequential 
mode) to above 12.4 GHz. The 7T11A 
works with all 7000-Series instruments 
and is a companion unit to the 7S11. 

CHARACTERISTICS 

Time/Division Range — 10 ps to 5 ms/div (1-2-5 

sequence) directly related to time position 

ranges. Uncalibrated variable is continuous 

between steps to at least 4 ps/div. 

Time Position Range — Equivalent time is 

50 ns to 50 /IS in four steps; real time is 0.05 ms 

to 50 ms in three steps. 

Time/Division Accuracy— Within 3% for all 

time/division settings over center 8 cm. 

TRIGGERING 
External 50-0 Input— Frequency range: dc to 
1 GHz in XI TYig Amp mode. Sensitivity range: 
12.5 mV to 2 V p-p (dc to 1 GHz) in XI TYig Amp, 
1.25 mV to 2 V p-p (1 kHz to 50 MHz) in XIO 
Trig Amp. Input R: 50 Q within 10%. Max in- 
put voltage: 2 V (dc + peak ac). 
External l-MO Input — Frequency range is dc 
to 100 MHz in XI Trig Amp mode. Sensitivity 
range is 12.5 mV to 2 V p-p (dc to 100 MHz) in 
XI Trig Amp, 1.25 mV to 2 V p-p (1 kHz to 
50 MHz) in XIO Trig Amp. Input R is 1 Mfl 
within 5% . Maximum input voltage is 100 V p-p 
to 1 kHz (derating 6 dB per octave to a mini- 
mum 5 V p-p). 

External HF Sync — Frequency range: 1 to 
12.4 GHz. Sensitivity range: 10 to 500 mV p-p. 
Input R: 1 Mil. Max input voltage: 2 V p-p. 



Internal Trigger Source (Sine Wave TVigger- 
ing)*' -Frequency range is 5 kHz to .500 MHz 
in XI Trig Amp: 5 kHz to 50 MHz in XIO Trig 
Amp. Sensitivity range is 125 mV to 1 V p-p 
(referred to the vertical input) in XI Trig Amp; 
12.5 mV to 1 V p-p (referred to the vertical in- 
put) in the XIO TYig Amp. 
* ' Trigger circuits wiU operate to dc with pulse 
triggering, except for HF Sync 

Random Mode Trigger Rate — 1 kHz min. 



Display Jitter*' 



Time Pos 


Sequential 


Random 


Range 


Mode 


Mode 


50 liS to 500 ns 


0.4 div or less 


1 div or less 


50 ns 


10 ps 


30 ps 



• ' Measured under optimum trigger conditions 
with Time/Division su^tch clockwise. 



Pulse Out — Positive pulse amplitude at least 
400 mV (into 50 11) with 2.5-ns rise time or less. 
"IHgger Kickout— 2 mV or less into 50 Q (except 
HF Sync). 

Display Scan Rate — Continuously selectable 
from at least 40 sweep&^s to <2 sweeps^ 
External Scan — Deflection factor is con- 
tinuously variable from 1 to 10 V/div. Input R 
is 100 kn within 10%. Maximum input voltage 
is 100 V (dc -t- peak ac). 
Sweep Out— 1 V/div within 2%. Source R is 10 
kfl within 1%. 

Ambient Temperature — Performance charac- 
teristics are valid over an ambient temperature 
range of to +50°C. 
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7SIV7T11A provide accurate measurements on 
repetitive signals Pulse rise time cfSlps shown. 



ORDERING INFORMATION 

7T11A Sampling Sweep Unit $4,880 
Includes: 42-inch BNC 50-n cable 
(012-0057-01); 3-mm SMA male to BNC adaptor 
(015-1018-00); 3-mm SMA male to GR874 adap- 
tor (015-1007-00); lOX 50-0 attenuator 
(011-0059-02); instruction manual (070-0986-00). 

OPTIONAL EQUIPMENT 
7MI1— 75 ns Delay Line $1,730 

TRAINING 

Tektronix Instrument Group Customer Training 
offers operation and application training to help 
you get full value out of your instrumentation 
investment. Information is in tfie Customer 
IVaining section. For further information, or to 
enroll, call us at 1-800-835-9433 ext. 430. In 
Oregon, call collect 629-1017. 
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SAMPLING 7000 
HEADS SERIES 




• DC to 1-GHz Bandwidth 

• Clean Transient Response 

• Internal Trigger PIckoff 

The S-1 Sampling Head is a low-noise, 
350-ps rise time unit with a 50-n input im- 
pedance. The S-1 can be plugged in or 
attached by a cable for remote use. A trig- 
ger pickoff within the S-1 provides a 
trigger-signal output from the plug-in 
unit. 

Rise Time— 350 ps or less. 

Bandwidth— Equivalent to dc to 1 GHz at 3 

dB down. 

IVansient Response — Aberrations as observed 
with the 284 Pulse Generator are +0.5%, -3% 
or less, total of 3.5% or less p-p, first 5 ns 
following the step transition; -0.5% or less, 
total of 1 % or less p-p after 5 ns. 
Displayed Noise — Smoothed: 1 mV. Un- 
smoothed: 2 mV or less. 
Signal Range — Variable dc offset allows signals 
between + 1 and - 1 V limits to be displayed 
at 2 mV/div. Signals between +2 and -2 V 
limits may be displayed at 200 mV/div. For best 
dot response with random-sampling sweep 
unit, signal amplitude should be <500 mV p-p. 
Input Characteristics — Nominally 50 n. Safe 
overload is ±5 V. GR874 input connectors. 
Weights— Net: 0.5 kg (1.0 lb). Shipping; 1.4 kg 
(3.0 lb). 



• DC to 4.6-GHz Bandwidth 

• Displayed Noise <6 mV 
(Unsmoothed) 

• Internal Trigger PIckoff 

The S-2 Sampling Head is a 75-ps rise time 
unit with a 50-fl input impedance. The S-2 
can be plugged in or attached by a cable 
for remote use. A trigger pickoff within 
the S-2 provides a trigger-signal output 
from the plug-in unit. 
Rise Time — 75 ps or less. 
Bandwidth — Equivalent to dc to 4.6 GHz at 
3 dB down. 

Transient Response — ^Aberrations as observed 
with the 284 Pulse Generator are +5%, -5% 
or less, total of 10% or less p-p, first 2.5 ns 
following a step transition; +2%, -2% or less 
total of 4% or less p-p after 2.5 ns. 
Displayed Noise — Smoothed: 3 mV. Un- 
smoothed: 6 mV or less. 
Signal Range — ^Variable dc offset allows signals 
between + 1 and - 1 V limits to be displayed 
at 2 mV/div. Signals between +2 and -2 V 
limits may he displayed at 200 mV/div. Fbr best 
dot response with random-sampling sweep 
unit, signal amplitude should be <200 mV p-p. 
Input Characteristics — Nominally 50 (1. Safe 
overload is ±5 V. GR874 input connectors. 
Weights— Net: 0.5 kg (1.0 lb). Shipping: 1.4 kg 
(3.0 lb). 



ORDERING INFORMATION ORDERING INFORMATION 



s-1 SampUng Head $1,695 
Includes: 5-ns, 50-0 RG58 A/U cable 
(017-0512-00); lOX, 50-Q GR attenuator 
(017-0078-00); instruction manual (070-0763-00). 



S-2 Sampling Head SI, 69 6 

Includes: lOX 50-(l GR attenuator 
(017-0078-00); 5-ns, 50-0 RG213/U Cable 
(017-0502-00); instruction manual 
(070-0764-00). 



• Displayed Noise <3 mV 
(Unsmoothed) 

• DC to 1-GHz Bandwidth 

• Compact, 4.5-ft, 100-kn, 2.3-pF 
Probe 

The S-3A Sampling Head is an active 

sampling-probe unit with 100-kQ, 2.3-pF 

input impedance. Up to 2 V of dc offset 

may be used while maintaining a 2-mV/div 

deflection factor. 

Rise Time— 350 ps or less. 

Bandwidth (Probe only) — Equivalent to dc 

to 1 GHz at 3 dB down. 

Transient Response (Probe only) — 

Aberrations in the first 2 ns following a step 

are +8%, -2% or less, total of 10% or less p-p, 

-H 1 % , - 1 % or less, total of 2 % or less p-p after 

2 ns, with 284 pulse displayed. 

Displayed Noise (Probe only) — 3 mV or less 

referred to probe tip (includes 90% of dots). 

Signal Range — Variable dc offset allows signals 

between + 1 and - 1 V, IX range, or + 2 and 

-2 V, 2X range, to be displayed at 2 mV/div. 

The signal range may be increased lOX or lOOX 

with the pTobe attenuators. 

Weight— Net: 1.4 kg (3.0 lb). Shipping: 2.3 kg 

(5.0 lb). 



ORDERING INFORMATION 

S-3A SampUng Head $2,280 
Includes: lOX attenuator head (010-0364-00); 
lOOX attenuator head (010-0365-00); two test- 
point jacks (131-0258-00); coupUng capacitor 
(011-0098-00); probe tip (206-0114-00); tip 
ground adaptor (013-0085-00); 5'/4-inch ground 
lead (175-1017-00); 12'/i!-inch ground lead 
(175-1018-00); 3-inch cable assembly 
(195-6176-00); end cap (200-0834-00); three 
ground clips (344-0046-00); two end caps 
(200-0835 00); probe holder (352-0090-00); car- 
rying case (016-0121-01); 6-inch elec lead 
(175-0849-00); 3-inch elec lead (175-0849-00); 
retractable hook Up (013-0097-01); 50-0 voltage 
pickoff (017-0077-01); instruction manual 
(070-1148-01). 
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S-4 



JMHmi — 

SAMrUNO Hf AO 



• Displayed Noise <5 mV 
(Unsmoothed) 

• 25-ps Rise Time 

• intern al Trigger Pickoff 

The S-4 Sampling Head is a 25-ps rise time 

unit with a 50-0 input impedance. The S-4 

can be plugged into the sampling unit or 

attached by a sampling head extender for 

remote use. A trigger pickoff within the 

S-4 provides a trigger .signal output from 

the plug-in unit. 

Rise Time — 25 ps or less. 

Bandwidth— Equivalent to dc to 14 GHz at 

3 dB down. 

Transient Response — Aberrations in the first 
400 ps following a step from an S-52 Pulse 
Generator Head are - 10".,, f lO'V. or les.s, total 
of 20'V, or less p-p. FYr>m 400 ps to 25 ns follow- 
ing a step from a 284 Pulso (ienerator, 0"(., 
1- \0% or les.s, total of lO'^;. or Ies.s, p-p with 284 
pul.se di.splayed; after 25 as -2%. +2% or les.s 
total of 4''i. or le.ss p-p 

Displayed Noise— Smoothed: 2.5 mV. Un- 
smoothed: 5 mV or less 
Signal Range— Variable dc offset allows signals 
between -f 1 and - 1 V limits to hp displayed 
at 2 mV/dIv For best dot-transient response 
with random-sampling sweep unit, signal 
amplitude should be less than 500 mV p-p. 
Input Characteristics— Nominally 50 n. Safe 
overload is ±5 V. SMA (3 mm) input connector 
Weight— Net : 0.5 kg (1 lb). Shipping: O.ft kg 
(2.0 lb). 



ORDERING INFORMATION 

s-4 Sampling Head $2,500 
Includes: lOX. 50-0 SMA attenuator 
(015-UK)3 OO); 2-ns cable with SMA connectors 
(015-1005-00); GR874 to SMA male adaptor 
(O15-10O7-OO); SMA male-to-male adaptor 
(015-1011-00); ■•/,„ inch wrench (003-0247-00); 
instruction manual (070-0896-01). 



S-6 




• 30-ps Rise Time 

• Displayed Noise < 5 mV 
(Unsmoothed) 

• Loop-Through input 

The S-6 Sampling Head is a 50-0 feed- 
through unit for high-speed applications. 
Rise Time — 30 ps or less. 35 ps or less as 
observed with S-52 Pulse Generator 
Bandwidth — Equivalent to dc to 11.5 GHz at 
3 dB down. 

Transient Response — Pulse aberrations 
following the steps are +7%, -7%, total of 
lO'V. p-p within 1.8 ns of step with reference 
point at 1.8 ns from step; +2%, -2%, total of 
4% p-p after first 2.5 ns with reference point 
at 300 ns from step. 

Displayed Noise — 5 mV or less, measured 
tangentially. 

Signal Range— + 1 tn - 1 V (dc -i- peak ac). 1 
V p-p. DC offset allows any portion of input 
signal to be displayed. 

Input Characteristics — Nominally 50 fl, loop- 
through system, unterminated. SMA (3 mm) 
connectors. Safe overload is ±5 V. 
Weight— Net: 0.5 kg(1.0 lb). Shipping: 0.9 kg 
(2.0 lb). 



ORDERING INFORMATION 

S-6 Sampling Head $1,900 
Includes; 50-n termination (015-1022-00); 1-ns 
50-n cable (015-1019-00); SMA (3 mm) female- 
to-female adaptor (015-1012-00); combination 
wrench (003-0247-00); SMA male-to-GR874 
adaptor (015-1(M)7-(H)); instruction manual 
(070-1128-01). 



TIMING AND PULSE-GENERATOR 
HEAD CHARACTERISTICS 




Bandwidth 


Rise 

Time Application 


S-52 




<25 ps High- 
Resolution 
TDR 


S-53 


DC to 1 GHz 
trigger 
recognizer 


— General- 
Purpose 
Sampling 



NEW 



IS-42 

Optical Sampling Hea 




• 55-ps (FWHIM) Optical Pulse 
Response (max FWHiM) 

• DC 6.4 GHz Equiivaient Bandwidth 
(0.35/55 ps) 

• 1000-1700 nm Spectral Response 

• IMean Optical Power Monitor 
Function 

The S-42 is an optical to electrical sam- 
pling head for use with Ttktronix 7000 
Series oscilloscopes equipped with 7S11 
.sampling or 7S12 sampling plug-in. The 
optical-to-electrical converson is linear up 
to 25 mW peak input with a calibrated 
deflection factor from 50 nW/div to 5 
mW/div at 1300 nm. 

The S-42 also has a Mean-Power meter 
function with selectable 1 V/mW and 1 
V//iW ranges. 

The S-42 can be plugged into the sampl- 
ing unit or attached by a sampling head 
extender for remote use. 

Optical signal input is through a standard 
FC fiber optic connector, other connec- 
tor types can be accommodated by use of 
fiber optic jumper cables (See page 491). 

Pulse Response— 55 ps max FWHM (Full 

Width Half Maximum). 

Bandwidth (Equivalent)— 6.4 GHz (0.35/ 

55 ps). 

Spectral Response— 1000 to 1700 nm. 
Noise Equivalent Power — 125 /jW or less. 
Pulse Response Aberrations (first 400 ps 
following setup) — <30% p-to-p. 
Linear Response — Linear up to 25 mW peak, 
5 mW mean-optical-power input. 
Mean-Power Meter Dynamic Range — 1 nW 
to 5 mW (60 dB), 

Weight— Net: 0.4 kg (14 oz). Shipping= 0.9 kg 

(2.0 lbs). 

ORDERING INFORMATION 

s-42 Optical Sampling Head." 
Includes: 2 multimeter connection cables 
(012-1286-00 and 012-1287-00); in.struction 
manual (070-7191-00). 

*' Contact your local sales office. 
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S-52 



• 25-ps Rise Time 

• 200 mV Into 50 

• 50-n Source 

« Pretrigger Output 



The S-52 Pulse-Generator Head is a 
tunnel-diode step generator designed for 
use with the 7S12 as a high-resolution 
TDR (Time-Domain Reflectometer). For 
TDR applications, it features automatic 
bias-circuit control to eliminate effects of 
tunnel-diode and load changes. A 50-n 
reverse termination minimizes reflec- 
tions. The pulse width is sufficient for 
distances up to 250 ft in any cable. A 
pretrigger output allows operation in 
sequential-sampling systems without a 
delay line. 

Pulse Output — Rise time is 25 ps or less. 
Amplitude into 50 is at least 200 mV, positive 
going. Pulse duration when used with the 7S12 
in the TDR mode is typically 750 ns. Pulse dura- 
tion when powered by the 7S11 is >800 ns. 
Pulse period 16 t^s within 2 ;ts. Pulse aberra- 
tions following the step are +7%, -7%, total 
of 10% p-p within 1.8 ns of step with reference 
point at 1.8 ns from step, +2%, -2%, total of 
4% p-p after first 2.5 ns with reference point 
at 300 ns from step. 

Pretrigger Output — Rise time is 1 ns or less. 
Amplitude into 50 tl is at least 1 V, positive 
going. Pretrigger pulse duration is 4 ns. Pretrig- 
ger occurs 85 ns (within 5 ns) before the pulse 
output. Pretrigger to pulse output jitter is 10 ps 
or less. Pretrigger output is also available at 
rear connector for internal triggering of the 
sampling sweep unit. 

Output Connectors — Pulse output uses an 
SMA (3 mm) connector Pretrigger output uses 
a BSM connector 

Weight— Net: 0.3 kg (0.8 lb). Shipping: 0.5 kg 
(1.0 lb). 



ORDERING INFORMATION 

s-52 Pulse Generator Head «1,500 
Includes: 1-ns, 50-13 semirigid coax delay line 
(015-1023-00); instruction manual (070-1101-01). 



S-53 




• DC to 1-GHz Operation 
» 10-mV Sensitivity 



The S-53 Trigger Recognizer Head is in- 
tended for use with the 7S12 to permit 
operation as a general-purpose sampling 
system. The S-53 supplies triggering for 
the 7S12. 

Input Cliaracteristics — Frequency range is dc 
to 1 GHz. Sensitivity range is 10 mV to 2 V p-p 
into 50 tJ. Kickout at input, ±5 mV or less. 
Output Characteristics— Rise time is 1 ns or 
less. Amplitude is at least 1.5 V positive going 
into 50 0. Pulse duration is 3 ns within 2 ns 
at the 50% amplitude level. Pulse period is 
27 )is minimum. TVigger-to-signal delay is 15 ns 
or less. 

Connectors — Trigger-input connector is BNC 
type. Front-panel trigger-output connector is 
BSM type. TVigger output is also available at 
rear connector for internal triggering. 
Weight— Net: 0.3 kg (0.8 lb). Shipping: 0.5 kg 
(1.0 lb). 



ORDERING INFORMATION 

S-53 Trigger-Recognizer Head < 1,530 

Includes: 42-inch, 50-0 cable (012-0057-01); 
lOX 50-n attenuator (011-0059-02); instruction 
manual (070-1147-00). 



OPTIONAL SAMPLING ACCESSORIES 

CT-l Current Transformer— With 

GR Cable. $235 

Coupling Capacitor GR874-K— 

Order 017-0028-00 $125 

Power Divider GR874-TPD— 

Order 017-0082-00 »800 

Adapters — 

(GR to BNC) Order 017-0063-00 »55 
(Probe Tip-to-BNC) 

Order 013-0084-01 19.75 
(Probe Tip-to-GR) 

Order 017-0076-00 $80 

(Probe Tip-to-GR Tferminated) 

Order 017-0088-00 $75 



RECOMMENDED PROBES 

P6056 lOX Passive $200 
P6057 1(K)X Pa.ssive S195 

OPTIONAL SAMPLING HEAD ACCESSORIES 
With SMA (3 mm) Connectors 

50-0 Attenuators — 

(2X) Order 015-1001-00 $150 
(5X) Order 015-1002-00 $150 
(lOX) Ortler 015-1003-00 $155 
50-0 Termination- 
Order 015-1()04-(X) $75 
50-0 Signal Cables— 

(2 ns) Order 015-1005-00 $120 
(5 ns) Onler 015-1006-00 $185 
Adapters — 

(Male-to-GR874) Order 015-1007-00 $130 
(FlBmale-to-GR874) Order 015-1008-00 $155 
(Male-to-N Female) 

Order 015-1009-00 $42 
(Male-to-7 mm) Order 015-1010-00 $215 
(Male-to-Male) Order 015-1011-00 $27 
(Female- to- Female) 

Order 015-1012-00 Sll 
Coupling Capacitor — 
Order 015-1013-00 $230 
50-0 Power Divider T— 
Order 015-1014-00 $270 
500-P8 50-0 Semi-Sigid Cable- 
Order 015-1015-00 ISO 
SMA Adapters — 

(T) Order 015-1016-00 •41 
(Male-to-BNC Female) 

Order 015-1018-00 $10.25 
l-ns 50-0 Cable- 
Order 015-1019-00 $150 
SMA Terminations— 

(Male Short-Circuit) 

Order 015-1020-00 $S5 
(Female Short-Circuit) 

Order 015-1021-00 $27 
(Male 50 0) Order 015-1022-00 $40 

With 50-0 BNC Connectors 
Feed-Through Termination — 
Order 011-0049-01 $32 
Feed-Through (5 W)— 
Order 011-0099-00 tSS 
Attenuators — 

(2X) Order 011-0069-02 t4B 
(2.5X) Order 011-0076-02 $44 
(5X) Order 011-0060-02 t4S 
(lOX) Order 011-0059-02 $46 
Coaxial Cables— 

(18 in) Order 012-0076-00 $18.25 
(42 in) Order 012-0057-01 $19.25 
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REFERENCE SERIES 



5000-SERIES PLUG-INS 



CONTENTS 



Amplifiers 

5A48 Dual-Trace 307 

SB40 Time Base 308 

5B42 Delaying 308 

5A15N Single-lhice 309 

5A18N Dual-Trace 309 

5A14N Four-Trace 309 

SA19N Differential 310 

5A21N Differential 310 

5A22N Differential 311 

5A26 Dual Differential 311 

5B10N Time Base/Amplifier 312 

5B12N Dual-Sweep 312 



Each SOOO-Series mainframe houses up to 
three plug-in units. For conventional Y-T 
operation, the left and middle are 
amplifier units and the right plug-in is a 
time-base unit. An amplifier unit may be 
used in the right plug-in compartment to 
provide X-Y operation to the full sensitivi- 
ty of the amplifier unit used. A dual-trace 
amplifier unit in the right compartment 
can provide fully independent, dual X-Y 
displays. 



PLUG-IN VERSATILITY 

A wide choice of plug-ins is available in 
the SOOO-Series family. All of these plug- 
ins are compatible with the 5400 Series, 
and most are compatible with 5100-Series 
mainframes. Compatibilities of SOOO- 
Series mainframes £ind plug-ins are shown 
in the chart below. 

The amplifier plug-ins include single-, 
dual-, and four-trace units, and various 
differential amplifiers. The time-base 
plug-ins include single-, dual-, and 
delaying-sweep units, and a digital time 
base. 



SOOO-SERIES MAINFRAME/PLUG-IN COMPATIBILITY 





5110 
2 MHz 
Nonstorage 


5111A 
2 MHz 
CRT Storage 


5113 
2 MHz 
Dual Beam 
CRT Storage 


5440 
50 MHz 
Nonstorage 
W/Readout 


5441 
50 MHz 
Variable 
Persistence 
W/Readout 


Price 


5A14N Four Trace, 1 MHz, 
1 mV/div 


F 


F 


F 


L-' 




$1,855 


5A15N Single Trace, 2 MHz, 
1 mV/div 


F 


F 


F 


L*' 


L*' 


$445 


5A18N Dual Trace, 2 MHz, 
1 mV/div 


F 


F 


F 


L*' 


f 


$930 


5A19N Single-Trace Differential, 
2 MHz, 1 mV/div 


F 


F 


F 


L'l 


L*' 


$545 


5A21N SingleTrace Differential, 
1 MHz, 50 f.V/div, 0.5 mA/div 


F 


F 


F 


L*' 


L*' 


$725 


5A22N Single-Trace Differential, 
1 MHz, 10 /iV/div 


F 


F 


F 


L*' 


L*' 


$1,365 


5A26 Dual-Trace Differential, 
1 MHz, 50 /iV/div 


F 


F 


F 


F 


F 


$1,530 


5A48 Dual Trace, 50 MHz, 
1 mV/div 











F 


F 


$1,385 


5B10N Single-Sweep Time Base/ 
Amplifier, 1 /is to 5 s 


F 


F 


F 


L*' 


L*' 


$705 


5B12N Dual-Sweep Time Base, 
A-1 ^ to 5 s, B-2 US to 0.5 s 


F 


F 


F 


L*' 


L*1 


$1,490 


5B40 Single-Sweep Time Base, 0,1 /is to 5 s 











F 


F 


$985 


5B42 Delaying Time Base, 
A-0.1 lis to 5 s, B-01 jis to 0.5 s 











F 


F 


$1,740 


F=Full compatibility 




L= Limited compatibility 


0=No compatibility 





*' Plug-ins with an "N" suffix do not implement the readout feature of the 5440 and 5441. 
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5A48 Dual-Trace Amplifier 



5A48 

• DC to 50-MHz Bandwidth 

• 1-mV to 10-V/Div Calibrated 
Deflection Factors 

The 5A48 is a dual-trace, 50-MHz plug-in 
amplifier for use in the 5223 and the 
5400-Series mainframes. The 5A48 
features fiveng modes, selectable trigger 
source, and CRT readout of deflection 
factor." 



CHARACTERISTICS 

Bandwidth— DC Coupled: DC to at least 
50 MHz at 5 mV to 10 V/div, dc to at least 25 
MHz at 1 and 2 mV/div (3 dB down). AC cou- 
pled: 10 Hz or less (1 Hz with lOX probe) at all 
deflection factors (3 dB down). 
Deflection Flactors— Calibrated: 1 mV to 10 
V/div in a 1-2-5 sequence. Accuracy: s5% at 
1 and 2 mV/div; s3% from 5 mV to 10 V/div 
from +15 to +35 °C; <4% from 5 mV to 10 
V/div from to +50°C. Uncalibrated: Variable 
is continuous between steps to at least 25 V/div. 
Input R and C— 1 Md within 1% paralleled by 
* 24 pF. 

Maximum Input Voltage— DC Coupled: 250 V 
(dc +peak ac). AC Coupled: 500 V (dc +peak 
ac). AC Component: 500 V p-p maximum, 
1 kHz or less. 

Stability — s0,3 mV vertical shift in any one 
minute after one-hour warm-up, ambient 
temperature and line voltage held constant. 
sO.2 mV °C vertical shift with line voltage 
held constant. 

Display Modes — Channel 1 only, Channel 2 
only (normal or inverted). Dual trace, Added, 
Alternated, Chopped (determined by time-base 
plug-in, horizontal compartment). Internal 
Trigger Source: Selectable from Channel 1 or 
Channel 2. 

Rise Time— 7 ns or less (5 mV to 10 V/div), 
14 ns or less (1 and 2 mV/div). 

• ' CRT readout not functional in 5223. 



ORDERING INFORMATION 

5A48 Dual-Trace Amplifier $1,385 
Includes: Instruction manual (070-1450-00). 
RECOMMENDED PROBES 

See Signal Acquisition section. 
P6105A— lOX Passive. «93 
For floating measurements, order A6902B 
Isolator. See Signal Acquisition section for com- 
plete description. 
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5BU0 Time Base 



5B40/5B42 

• Single Sweep 

• 10-ns to 5-s/Div Calibrated Time 
Base 

« Triggering to 50 MHz 

The 5B40/5B42 Time Bases are designed 
for use in 5400-Series mainframes. They 
feature sweep rates from 10 ns to 5 s/div 
and CRT readout of the sweep rate 
selected. The 5B42 also features delayed- 
sweep rates up to 10 ns/div. 



CHARACTERISTICS 

The following characteristics are the same for 
the 5B40 and 5B42 unless otherwise noted. 
Sweep Rate — 0.1 ;<s to 5 s/div in 24 calibrated 
steps (1-2-5 sequence). 10 ns/div is fastest 
sweep rate obtained with XIO magnifier Un- 
calibrated, continuously variable between 
steps and up to 12.5 s/div. 
Sweep Accuracy — Measured in 5400-Series 
oscilloscope over center eight graticule divi- 
sions. Valid for 100 div of magnified sweep 
after the first 30 ns. 





Unmagnifled 


Magnified 


TIme/DIv 


+15 to 
+35»C 


to 
+50°C 


+15 to 
+35°C 


to 
+500C 


1 s/div to 
0.5 ns/div 


3% 


4% 


4% 


5.5% 


5 and 
2 s/div, 
02 and 
01 jis/div 


4% 


5% 


5% 


6.5% 




5B42 Delaying Time Base 



TRIGGERING 
D'lggerlng Sensitivity 

Minimum Signal 
Frequency Required 
Coupling Range Internal External 

DC 5400 DC to 0.4 dIv*' 60 mV 

ampi 10 MHz 0.4 div*2 loo mV*2 

5400 ampI 10 MHz to 1.0 div'' 150 mV 

60 MHz 1.0 div'i 400 mV*2 

5100 amp! DC to 0.4 div'2 100 nnV*2 
2 MHz 



AC 


Trigger requirements increase 




below 50 Hz 


LF Rej 


Trigger requirements increase 




below 7.5 kHz 


HF Rej 


Trigger requirements increase 




above 50 kHz*' 



• ' 5BU0 only. ' ^ 5B42 only. 



Single Sweep — TViggering requirements are 
the same as normal sweep. When triggered, 
sweep generator produces only one sweep. 
Ext Trigger Input — Maximum Input Voltage: 
350 V dc +peak ac, 350 V p-p ac at si kHz. 
hiput R and C; 1 Mtl paralleled by «24 pF. TVig- 
ger Level Range: > ± 1.5 V (5B40) and ±2.5 V 
(5B42). 

Ext Horizontal Input — Deflection Factor: 
50 mV/div ±3%. Input R and C: 1 Mfi paraUeled 
by «24 pF DC-Coupled Bandwidth: DC to > 2 
MHz. AC-Coupled Lower Response: <50 Hz. 
Maximum Input Voltage: 350 V (dc +peak ac) 
or 350 V p-p ac at :S 1 kHz. 



DELAYING SWEEP (5B42 ONLY) 
Delay Time Multiplier Range— 0.2 to 10 

times the Time/Div setting. 
Differential Time Measurement 
Accuracy— Within 1% plus 0.2% of full scale 
from 1 /iS to 0.5 s delay time. Within 2% plus 
0.2% of full scale to 1 s to 5 s delay time. 
Jitter — <0.05% of the time represented by 
one division of delaying sweep selected. 

DELAYED SWEEP (5B42 ONLY) 

Sweep Rate — 0.1 ^ to 0.5 s/div in 21 calibrated 
steps (1-2-5 sequence). 10 ns/div is the fastest 
caUbrated sweep rate obtained with the XIO 
magnifier 

Sweep Accuracy— Measured over the center 
eight divisions. Same as undelayed sweep. 
Triggering — The same as the internal trigger- 
ing specifications in the table above. 



ORDERING INFORMATION 

5B40 Time Base $985 
Includes: Instruction manual (070-1742-00). 
5B42 Delaying Time Base $1,740 
Includes: Instruction manual (070-1447-00). 
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5A15N Single-Trace Amplifier 

5A15N 

• DC to 2-MHz Bandwidth 

» 1 mV to 5 V/DIv 

The 5A15N is the simplest of the 5A- 
Series plug-in amplifiers to use. It pro- 
vides a bandwidth of dc to 2 MHz in any 
5000-Series mainframe at sensitivities to 

1 mV/div. Two 5A15Ns may be used in a 
mainframe to provide dual-trace opera- 
tion, or to provide 1 mV/div X-Y operation 
if one of the amplifiers is inserted in the 
right mainframe compartment. 

CHARACTERISTICS 

Bandwidth— DC Coupled: DC to at least 

2 MHz at all deflection factors. AC Coupled: 
2 Hz or less to at least 2 MHz at all deflection 
factors. 

Deflection Flactor— Calibrated: 1 mV to 5 
V/div in 12 steps (1-2-5 sequence). Accuracy is 
within 2%. Uncalibrated: Variable is con- 
tinuous between steps to at least 12.5 V/div. 
Input R and C— 1 Mil within 1% paralleled by 
= 47 pF. 

Maximum Input— DC Coupled: 350 V (dc + 
peak ac). AC Coupled: 350 V dc. 



ORDERING INFORMATION 

5A15N Single-Trace Amplifier $445 
Includes: Instruction manual (070-1136-00). 




>• unH DUAL TKACI 



5A18N Dual-Trace Amplifier 

5A18N 

• DC to 2-MHz Bandwidth 

« 1 mV to 5 V/Div 

The 5A18N is essentially a dual-trace 
5A15N. Bandwidth is dc to 2 MHz in any 
5000-Series mainframe at sensitivities to 
1 mV/div. The Channel-2 signal may be in- 
verted by means of a front-panel switch 
to provide difference measurements of 
two signals in the ADD mode. The inter- 
nal trigger signal is selectable from Chan- 
nel 1 or Channel 2 by means of front- 
panel pushbuttons. 

Dual-trace X-Y operation may be obtained 
with a 5A18N in the right compartment 
of any 5000-Series mainframe. 



CHARACTERISTICS 

Bandwidth— DC Coupled: DC to at least 
2 MHz at all deflection factors. AC Coupled: 
2 Hz or less to at least 2 MHz at all deflection 
factors. 

Deflection Factor — Calibrated: 1 mV to 
5 V/div in 12 steps (1-2-5 sequence). Accuracy 
is within 2%. Uncalibrated: Variable is con- 
tinuous between steps to at least 12.5 V/div. 
Input R and C— 1 Mtl within 1% paralleled by 
»47 pF. 

Maximum Input— DC Coupled: 350 V (dc -i- 
peak ac). AC Coupled: 350 V dc. 
Chopping Rate— 25 to 100 kHz depending 
upon plug-in combinations and numt>er of 
traces displayed. 



ORDERING INFORMATION 

5A18N Dual-Trace Amplifier »930 
Includes: Instruction manual (070-1137-00). 




5A14N Fcmr-Trace Amplifier 

5A14N " 

• DC to 1-MHz Bandwidth 

« 1 mV to 5 V/DIv 

The 5A14N is a four-trace amplifier unit 
that provides 1-MHz bandwidth and sen- 
sitivity to I mV/div in any 5000-Series 
mainframe. Each channel may be 
displayed separately, or the channels may 
be alternated or chopped in any combina- 
tion. The internal triggering signal is 
available from Channel 1 only. Two 
5A14Ns may be combined to provide 
eight-trace operation in any 5000-Series 
mainframe. 



CHARACTERISTICS 

Bandwidth— DC Coupled: DC to at least 

1 MHz at all deflection factors. AC Coupled: 

2 Hz or less to at least 1 MHz at all deflection 
factors. 

Deflection Factor — Calibrated: 1 mV to 
5 V/div in 12 steps (1-2-5 sequence). Accuracy 
is within 2% . Uncalibrated: Variable is contin- 
uous between steps to at least 12.5 V/div. 
Input R and C— 1 MQ within 1% paralleled by 
»47 pF 

Maximum Input— DC Coupled: 350 V (dc -i- 
peak ac). AC Coupled: 350 V dc. 
Chopping Rate— 25 to 100 kHz depending 
upon plug-in combinations and number of 
traces displayed. 



ORDERING INFORMATION 

5A14N Four-Trace Amplifier $1,855 
Includes: Instruction manual (070-1229-00). 
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5A19N Differential Amplifier 

5A19N 

• DC to 2-MHz Bandwidth 

• 1 mV to 20 V/Div 

• DC Offset 

The 5A19N is a low-cost differential 
amplifier featuring variable dc offset and 
simplicity of controls. It is ideal for 
monitor and systems applications. It 
operates in the left or middle plug-in com- 
partment of a 5000-Series mainframe for 
Y-T displays, or in the right compartment 
for X-Y displays. 



CHARACTERISTICS 

Bandwidth— DC Coupled: DC to at least 2 
MHz at all deflection factors. AC Coupled: 2 Hz 
or less to at least 2 MHz at all deflection factors. 
Deflection Pactor— Calibrated: 1 mV to 20 
V/div in a 1-2-5 sequence. Accuracy is within 
2%. Uncalibrated: Variable is continuous 
between steps to at least 50 V/div. 
Input R and 0—1 MQ within 0.3% paralleled 
by =47 pF. 



Signal and Offset Range 



Deflection Factor 
Settings 


1 to 200 500 mV to 
mV/div 20 V/div 


Comnnon-Mode 
Signal Range 


±16 V +350 V 


Maximum DC 
Coupled Input 
(DC + Peak AC 
at 1 kHz or Less) 


±350 V 


Maximum AC 
Coupled Input 
(AC Voltage) 


±350 V 


DC Offset Range 


+ 15 to +350 to 
-15 V -350 V 




5A21N Differential Amplifier 

Common-Mode Rejection Ratio — DC Cou- 
pled: 1 to 200 mV/div, at least 1000:1 from dc 
to 10 kHz; decreasing to 100:1 at 500 mV to 20 
V/div 



ORDERING INFORMATION 

5A19N Differential Amplifier «545 
Includes: Instruction manual (070-1328-00). 



5A21N 

• DC to 1-MHz Bandwidth 

• 10-kHz Bandwidth LImiter 

• SO fiV to 5 V/DIv 

• 100,000:1 CMRR 

» Voltage- and Current-Probe Inputs 

The 5A21N is a differential amplifier with 
a current-probe input. In the voltage 
mode, it provides sensitivities of 50 /xV to 
5 V/div; with the optional P6021 Current 
Probe, it provides current sensitivities 
from 0.5 mA to 0.5 A/Div. 



CHARACTERISTICS 

Bandwidth— DC Coupled: DC to at least 
1 MHz. AC Coupled: 2 Hz or less to at least 1 
MHz. Bandwidth may be limited to 10 kHz. 
Deflection Factor— Calibrated: 50 /xV to 
5 V/div in 16 steps (1-2-5 sequence). Accuracy 
is within 2%. Uncalibrated: Variable is con- 
tinuous between steps to at least 12.5 V/div. 
Input R and C— Voltage Mode: 1 MtJ within 
0.15% paralleled by =47 pF. 



Maximum Input Voltage 



DC Coupled AC Coupled 


50 fN to 
50 mV/div 


10 V (dc + 350 V dc (coupling 
peak ac) cap precharged), 
10 V peak ac 


10 mV 
to 5 V/div 


350 V (dc + peak ac) 



Input Gate Current — 100 pA or less (equiva- 
lent to 100 ftV or less, depending on external 
loading, at +25°C. 

Displayed Noise — 30 ptW or less, tangentially 
measured. 

Common-Mode Rejection Ratio — AC 

Coupled: 50 /iV to 0.5 mV/div, at least 20,IXH):1 
at 5 kHz and above decreasing to 400:1 at 
10 Hz. DC Coupled: at least 100,000:1 dc to 
30 kHz at 50 and 100 /iV'div with up to 20 V 
p-p sine wave, decreasing by < 20 dB/decade 
on sensitivity ranges up to 50 mV/div. From 
100 mV to 5 V/div, CMRR is at least 400:1 with 
up to 100 V p-p sine wave. 

CURRENT PROBE INPUT 
(WITH P6021 CURRENT PROBE) 
Bandwidth — 15 Hz or less to at least 1 MHz. 
Bandwidth may be limited to 10 kHz. 
Deflection Eictor— Calibrated: 0.5 mA to 0.5 
A/div in 10 steps (1-2-5 sequence). Accuracy is 
within 3%. Uncalibrated: Variable is con- 
tinuous between steps to at least 1.25 A/div. 
Maximum Input Current — 4 A p-p (at probe 
loop) with 125-tum P6021 Current Probe. 
Displayed Noise — 300 ^^A or less, tangential- 
ly measured. Performance characteristics are 
valid for the 5A21N from to +50°C. 



ORDERING INFORMATION 

5A21N Differential Amplifier S725 
Includes: Instruction manual (070-1139-01). 
Option 01— P6021 5-ft current probe. + $315 
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5A22N Differential Amplifier 

5A22N 

• DC to 1-MHz Bandwidth 

• 10 to 5 V/Div 

• 100,000:1 CMRR 

• Selectable Upper and Lower 
-3 dB Points 

« DC Offset 

The 5A22N is the most versatile of the 
5000-Series differential amplifiers. It fea- 
tures front-panel selectable filtering that 
enables reduction of undesirable dis- 
played noise; both upper and lower 3 dB 
points are selectable. DC offset at full 
bandwidth is available for viewing signals 
riding on a do component, such as low- 
level ripple and noise on a power supply. 

These features, together with its high 
common-mode rejection, make the 
5A22N well suited for measurements in 
difficult low-amplitude, low-frequency 
areas. 



CHARACTERISTICS 

Bandwidth— HF - 3 dB Point: Selectable in 9 
steps (1-3 sequence) from 100 Hz to 1 MHz. 
100 Hz to 0.3 MHz accuracy is within 20% of 
selected frequency; at 1 MHz, bandwidth is 
down 3 dB or less. LF - 3 dB Point: Selectable 
in 6 steps (1-10 sequence) from 0.1 Hz to 
10 kHz. Accuracy is within 20% of selected fre- 
quency. AC Coupled: 2 Hz or less. 
Deflection Factor— Calibrated: 10 >iV to 5 
V/div in a 1-2-5 sequence. Accuracy is within 
3%. Uncalibrated: Variable is continuous 
between steps to at least 12.5 V/div. 
Input R and C— 1 Mil within 0.15% paralleled 
by =47 pF. 

Maximum Input Gate Current — 200 pA or 

less. 

Displayed Noise — 20 jiV at maximum band- 
width, source resistance 25 tl or less, measured 
tangentially. 




5A26 Dual Differential Amplifier 

Overdrive Recovery — 10 /is or less to recover 
to within 99.5% of reference level after 
removal of a test signal applied for 1 s. Signal 
amplitude not to exceed common-mode signal 
range. 

Drift With Temperature— 100 /iV/°C or less. 
Common-Mode Rejection Ratio — AC Cou- 
pled: 10 (iV to 0.5 mV/div, at least 20,000:1 at 
5 kHz and above, decreasing to 400:1 at 10 Hz. 
DC Coupled: At least 100,000:1, dc to 30 kHz 
from 10 to 100 V/div with up to 20 V p-p sine 
wave, decreeing by <20 dS/decade on sen- 
sitivity ranges up through 50 mV/div. From 
100 mV to 5 V/div, CMRR is at least 400:1 with 
up to 100 V p-p sine wave. 



Signal and Offset Range 



Deflection Factor 
Settings 


10 mV to 
50 mV/Div 


0.1 V to 
5 V/Div 


Common-Mode 
Signal Range 


±10 V 


±350 V 


Maximum DC 
Coupled Input 
(dc + peak 
ac at 1 kHz or 
less) 


±12 V 


±350 V 


Maximum AC 
Coupled 

Input (dc voltage) 


±350 V 
DC rejection, at 
least 4x106:1 


DC Offset Range 


-1-0.5 to 
-0.5 V 


+50 to 
-50 V 



ORDERING INFORMATION 

5A22N Differential Amplifier $1,365 
Includes: Instruction manual (070-1230-00). 

The 5A21N and 5A22N Differential Amplifiers 
are available with CRT readout at additional 
cost (CRT readout functional In 5400-Series 
mainframes only). Contact your local 
Tektronix Sales Engineer for details. 



5A26 

• DC to 1-MHz Bandwidth 

• 50 mV/DIv Sensitivity at 1 MHz 

• 100,000:1 CMRR 

• 2 Differential Amplifiers in One 
Plug-In 

• CRT Readout 

The 5A26 Dual Differential Amplifier 
combines two indejaendent differential 
amplifiers in one plug-in. It adds no-com- 
promise differential-measurement capa- 
bility to the line of low-cost, high-per- 
formance 5000-Series laboratory oscillo- 
scopes. 

The 5A26 provides 50 ft V/div sensitivity 
at 1 MHz, high common-mode-rejection 
ratio, CFET readout in any standard 
5400-Series mainframe, trigger-source 
selection and bandwidth limit on each 
channel. With two 5A26s, it is possible to 
observe up to four differential channels 
at one time. 

The 5A26 has many applications in areas 
that require dual differential perform- 
ance, especially in biomedical and 
electro-mechanical fields, education, and 
component manufacturing. 

CHARACTERISTICS 

Number of Differential Channels — Two. 
Bandwidth— DC Coupled: DC to at least 
1 MHz. AC Coupled: 2 Hz or less to at least 
1 MHz. Bandwidth may be limited to 10 kHz. 
Deflection Flactor- Calibrated: 50 /iV to 5 
V/div in 16 steps (1-2-5 sequence). Accuracy is 
within 2%. Uncalibrated; Variable is con- 
tinuous between steps to at least 12.5 V/div. 
CRT Readout— CRT readout of deflection fac- 
tors. Functional in CRT readout-equipped 
5400-Series oscilloscopes, nonfunctional in 
5100-Series oscilloscopes. 
Input R and C— 1 Md within 0.15% paralleled 
by = 47 pF 



Maximum Input Voltage 





DC Coupled 


AC Coupled 


50 to 


10 V (dc-H 


10 V ac, 350 V 


50 mV/div 


peak ac) 


(coupling cap 






precharged) 


100 mV 


350 V (dc-h 


350 V {,60+ 


to 5 V/div 


peak ac) 


peak ac) 



Maximum Input Gate Current — 100 pA or 

less (equivalent to 100 ftV or less, depending 
on external loading) at +25°C. 
Displayed Noise — 30 /jV or less, tangentially 
measured. 
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5B10N Time Base/Amplifier 
Common-Mode Rejection Ratio 



DC Coupled 


50 nM to 


At least 100,000:1 from DC to 


50 mV/div 


30 kHz with up to 20 V p-p 




sine wave 


100 mV to 


At least 300:1 from dc to 


5 V/div 


30 kHz with up to 100 V p-p 




sine wave 


AC Coupled 


50 fiV to 


At least 20.000:1 at 5 to 


50 mV/div 


30 kHz, decreasing to not 




less than 2000:1 at 60 Hz 





ORDERING INFORMATION 

5A26 Dual Differential AmpUfier $1,530 
Includes: Instruction manual (070-1947-00). 
P6055 High CMRR Differential 
Probes Matched pair for maximum 
CMRR performaince. See Signal 
Acquisition section. S656 



5B10N/5B12N 

• 100 ns to S s/DIv Calibrated Time 
Base 

• Single-Sweep Operation 

• X10 Magnifier 

• Alternate and Chopped Displays 

• 50 and 500 mV/Div External Input 

• Dual and Delayed Sweep (5B12N) 

The 5B10N and the 5B12N time-base units 
are designed for use with the Tfektronix 
5100-Series oscilloscope mainframes. 
They can also be used with the Tektronix 
5400-Series mainframes, although they do 
not activate the scale-factor readout in 
the 5400 Series. 




5B12N Dual Time Base 

The 5B12N is a dual time-base unit that 
provides both delayed and dual sweeps. 

An external signal-input connector on 
both the 5B10N and the 5B12N aUows 
their use as a conventional amplifier to 
provide X-Y operation of the oscilloscope 
without the need for switching plug-in 
units. 



CHARACTERISTICS 

The following specifications are the same for 
the 5B10N and the A sweep of the 5B12N. B 
sweep specifications are identical except 
where indicated. 



MAIN SWEEP 

Sweep Rates — Calibrated: 1 f<s to 5 s/div in 21 
steps (1-2-5 sequence). XIO Magnifier extends 
displayed sweep time/div to 100 ns. Un- 
callbrated: Continuously variable between 
steps and to 12.5 s/div. B Sweep: 0.2 ^is to 0.5 
s/div in 20 calibrated steps. 
Sweep Accuracy — Unmagnified: Within 3% 
from 1 fis to 1 s/div and within 4% at 2 and 5 
s/div. Add 1% for magnified sweep operation. 
B Sweep: Within 3% from 1 fis to 0.1 s/div. 
Within 4% at 0.2 jis, 0.5 ,is, 0.2 s, and 0.5 s/div. 

TRIGGERING 



D-lggering Sensitivity 

Coupling To 1 MHz 


At 2 MHz 


Internal 


0,4 div 


0.6 div 


DC 

External 
(A sweep 
only) 


200 mV 


200 mV 


AC Requirements increase below 50 Hz 



Auto Trig — Same as above except signal-rate 
requirements are 15 Hz and above. 
Single Sweep — Same as for ac and dc coupled 
(A sweep only). 

External Trigger Input — Maximum Input: 
350 V (dc +peak ac). Input R and C: 1 Mil 
within 2% paralleled by « 70 pF. Trigger- Level 
Voltage Range: +5 to - 5 V. 



EXTERNAL HORIZONTAL MODE 

Deflection Factor — Calibrated: 50 and 
500 mV/div. Accuracy is within 3%. XIO vari- 
able extends range to at least 5 V/div. 
Bandwidth— DC Coupled: DC to at least 
1 MHz. AC Coupled: 2 Hz or less to at least 
1 MHz. 

Input R and C— 1 M(l within 2% paralleled by 

= 70 pF 

Maximum Input Voltage — 350 V (dc + peak 
ac). 

DELAYING SWEEP (5B12N) 

Delay Time — Accuracy: 1 f<s to 0.5 s/div, within 
1%. 1 to 5 s/div, within 2%. Multiplier range: 
0.2 to 10.2 times the time/division setting. 
Multiplier Incremental Linearity: Within 0.2%. 
Differential Time Measurement Accuracy — 
Within 1% plus 2 minor dial div for 1 >is to 0.5 s 
delay times. Within 2% plus 2 minor dial div 
for 1 to 5 s delay times. 
Jitter— < 0.05% of the time represented by 
one division of the delaying sweep selected. 



ORDERING INFORMATION 

5B10N Time Base/Amplifier $705 
Includes: Instruction manual (070-1140-00). 
6B12N Dual-Sweep Time Base $1,490 
Includes: Instruction manual (070-1141-00). 
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Travel Line Package 

• Impact-Resistant Packaging 

• Pouch and Cover 

• Carrying Strap 

Now give your 2200 Series instrument the 
added protection often necessary when 
used in rough environments. The Travel 
Line package provides protection from 
impacts along the front and rear of the 
instrument. The rear bumper is designed 
to provide a wider base to set the instru- 
ment on and reduces the potential of tip 
over when standing vertically. 

The high-quality rubber moldings offer 
long life and are resistant to cracking and 
becoming brittle with age. The rubber 
composition provides excellent desk/ 
bench and inclined plane grab, so there 
is no worry about instrument slippage. 

A front panel protective cover and an ac- 
cessory pouch for carrying probes and 
documentation is also included, plus a 
convenient carrying strap for hands free 
operation and transport. 



The Travel Line Package is available for 
the 2235/2236 and 2220/2221/2230. It can 
be ordered at the time of purchase or as 
a field retrofit kit. 



ORDERING INFORMATION 

Travel Line Package — Order 

Option 33 for specific instrument. 

(2235/2236) Includes rubber 

molding, accessory pouch, front 

panel cover, carrying strap. + $295 

(2220/2221/2230) Includes 

rubber molding, carrying strap. + $245 

Travel Line Package Conversion Kits — 

Includes: Replacement cabinet and rear cover 

with the rubber moldings installed. 

2213A, Order 040-1188-02 $275 

(22.36) Order 040-1187-01 $135 

(2220/2221/2230) Order 040-1202-02 $230 




Rackmount Adapter 

• standard 19-Inch Mount 

• Rack Depth Extenders 

• Easy Assembly 

The low-cost rack adapter provides the 
means to rackmount any one of the high- 
performance high-value 2200 Series 
oscilloscope family. The rackmount is 
very space efficient, requiring only 5.14 
inches of rack height (7 inches for 2245 A, 
2246A, 2247A). Rack extenders are pro- 
vided to allow mounting to virtually any 
depth rack main frame. A mounting hole 
is provided for a BNC connector to route 
the Z-axis input to the front face of the 
rack. All hardware is .supplied for com- 
plete mounting into your mainframe. 

Kits are available for all 2200 Series prod- 
ucts. They can be ordered at any time and 
are customer installable. For the 2220, 
2221 and 2230 Digital Storage Oscillo- 
scopes the kit also provides access for the 
optional GPIB or RS-232C interface con- 
nections for automated systems. 

PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width 


483 


19.0 


Mount Width 


464 


18.3 


Height- ' 


131 


5.1 


Depth'2 


458 


18.1 


Weight « 


kg 


lb 


Net, Kit 


1.5 


3.2 


Net, Additional to 






instrument mount 


0.7 


1.6 



" Height for 2245A, 22WA, 22U7A is 

178 mmy? inches. 
*2 Does not include extenders. 

ORDERING INFORMATION 

Rackmount Adapter Kit — 

Includes: Rackmount depth extenders, -all 

mounting hardware, labels, instruction manual. 

(2213/A, 2215/A, 2235, 2220, 

2221, 2230) Order 016-1003-00 $140 

(223.5 Opt 01) Order 016-0833-00 $155 

(2236) Includes DMM connector 

Order 016 0015-00 $230 

(2205, 2210. 2225) Order 016-0819-00 $190 

OPTIONAL ACCESSORIES 

BNC Female to BNC Female Connector- 
Order 103-0070-(M) $6 
50 R RF Coaxial Cable- 
Order 012-0117-00 $17 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



TCL^ POWER ACCESSORIES FOR 
LLl\ PORTABLE OSCILLOSCOPES 




1105 



Power Supply 



Shown (from 1^) are the 1105 Riwer Supply, the 
1106 Battery Rick, and the 1107 DC Inverter. 

Portable Power 

Tfektronix power accessories offer true 
field-use-portability and operating freedom 
at service and maintenance sites where 
conventional ac power sources are not 
available. They let your scopes go where 
you need them— and have enough power 
for your testing and troubleshooting tasks. 

The following table outlines the preferred 
power accessory (or accessory combina- 
tion) for Ttektronix portable osciUoscopes. 
Note that for many instruments, the 1105 
Power Supply is a compatible alternate dc 
power source. 

Recommended 
Instrument Power Accessory 

2205*',2213-2, 

2213A*',2215-2, 
2215A*',2221*\2220''. 

2225*', 
2230''.2235 Option Ol*', 
2235*',2236*',2335*'. 
2336YA* '.2337* ',2245*' 
2246*',2467B,2465B*', 
2443B CT,2463B DV, 
2465B DM, 24658 DV*' 



1107/1106 Inverter 

Battery Pack 
Combination or 
1107 dc Inverter 
vifith Auxiliary dc 
Source 



464*3,4656*3, 
466*3.475'3,475A*3 



1106 Battery Pack or 
1105 Power Supply 



314,335,336,434,465M, 
468■^485■' 



1105 Power Supply 



*' The 1105 Power Supply is also compatible 
with these instruments. 
Some lower serial-numbered units are not 
ampatible fur use with the 1107 DC Inverter 
and the 1105 Power Supply. Neither the 1107 
DC Inverter rwr the 1105 Power Supply are 
compatible with the following instruments, 
unless Option 48 is installed: 
US-built 2213 below Serial Number B020100 
US-built 2215 below Serial Number B022000 
UK-built 2213 below Serial Number 200239 
UK-built 2215 below Serial Number 200307 
' " These instruments require Option 07 for oper- 
ation with the 1106 Battery Rick. Field con- 
version kits are available. Contact your local 
Tektronix Sales Engineer But when the 1105 
Rnver Supply is used with these ¥X) Series 
instruments, Option 07 is not required 
'* Because of limited instrument operating 
time available when running from the in- 
ternal batteries, it is recommended that an 
external dc power source be used. 



CHARACTERISTICS 

ELECTRICAL 

Internal Battery Voltage Range— 22 to 28 V. 
External DC Input Voltage Range— 24 to 

30 V. (Maximum elevation for the positive and 
the negative power leads is 60 V with respect 
to chassis ground.) 

Output— Waveform: Square wave. Frequency: 
60 Hz ±10%. 



Amplitude 



Peak AC Output 



Standard Option 01 
DC Power Configuration Configuration 
Source (0.9 A Load) (0.45 A Load) 



+22 V Internal 
+24 V External 



108 V ±7% 216 V ±7% 



+28 V Internal 
+30 V External 



138 V ±7% 276 V ±7% 



Maximum Recommended Output Current — 

Standard: 0.9 A. Option 01: 0.45 A. 
Minimum Battery Operating Time- 60 W 
hours from full charge. 
Battery Charging Time— 14 to 16 hours from 
full discharge at temperatures from to 40 °C 
( + 32 to +104°F). 

Battery Charging Rate— Full: 600 mA ± 10% . 
With Thermal Cutout Open: 254 n^A ±10%. 
AC Charging Power Frequency Range — 50 

to 60 Hz. 

AC Charging Voltage Rates 



Line Voltage 
Selection 
Wiring 



AC Voltage Ranges 

Standard Option 01 
Configuration Configuration 



From Factory 
Witti Internal 
Connection 
Changes 



100 to 132 V 
90 to 120 V 
180 to 240 V 
200 to 264 V 



200 to 264 V 
90 to 120 V 
100 to 132 V 
180 to 240 V 



Maximum Power Consumption From AC 
Source— 40 W. 

ENVIRONMENTAL 
Ambient Temperature — Op)erating: to 40°C 
(32 to 104 °F). Nonoperating (with battery in- 
stalled): -40 to +60°C (-40 to +140°F). 
Nonoperating (without battery): -55to+75°C 
(-67 to +167°F). 

PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Width! 


165 


6.5 


Height 


250 


9.8 


Depth 


216 


8.5 


Weight « 


kg 


lb 


Net 


8.8 


19.4 



ORDERING INFORMATION 

1106 Power Supply $2,090 
Includes: DC power cord, 915 mm (36 in), for 
external dc input (161 0094-00); instruction 
manual (070-1479-01). 

OPTION 

Option 01—230 V ac Operation. NC 
Includes: 2.1 m (7 ft) lEC power cable 
(161-0098-00). 



1106 



Battery Pack 



CHARACTERISTICS 

ELECTRICAL 
DC Bower Output— +22 to +24 V for 7 ampere- 
hours (with maximum current of 5 A). 
Minimum Battery Operating Time— 75 W 
hours (from full charge). 
Battery Charging Time — 14 to 16 hours (from 
full discharge, at temperatures from to 
+ 4000 ( + 32 to +104 °F). 
Battery Charging Rate— FuU: 620 mA. With 
Thermal Cutout Open: 60 mA. 
AC Charging Power Frequency Range — 50 
to 400 Hz. 

AC Charging Voltage Ranges— Standard: 100 
to 132 V; 200 to 264 V. With Internal connec- 
tion change: 90 to 120 V; 180 to 240 V. 
Maximum AC Charging Power Consump- 
tion— 40 W at 115 V, 60 Hz. 

ENVIRONMENTAL 
Ambient Temperature — Operating: to 
+ 40°C ( + 32 to +104°F) Nonoperating (with 
battery installed): -40 to +60°C (-40 to 
+ 140 °F). Nonoperating (without battery): -55 
to +75 °C (-67 to +167°F). 

PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width, latches in latched 






position 


292 


11.5 


Height w/feet & latches 


66 


2.6 


Depth 


432 


17.0 


Weight > 


kg 


lb 


Net 


7.3 


16.0 



ORDERING INFORMATION 

1106 Battery Pack » 1,580 

Includes: Instruction manual (070-1713-00). 
2220— Mounting kit not available 
2300 — Mounting kit not available 
Mounting Kit for 2445A, 2465A, 2467 
Oscilloscopes— Order 016-0797-02. $95 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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The 1107 DC Inverter can be quickly attached to or detached from the rear of Tektronix 2000 
Series oscilloscopes via easily installed adapter kits. Shown here with adapters installed are 
(from l^) the Tektronix 2236, 2336 and 2465A Oscilloscopes. 



mi 



DC Inverter 



CHARACTERISTICS 

ELECTRICAL 
Ontpat Frequency — Approximately 60 Hz. 
Output Voltage and Timing ( -t- 12 V Mode)— 

Measured with a 200 Q resistive load (approx- 
imately 60 W). 





Output 


Output 
Parameter 


With +12.3 V With +14.2 V 
DC Input DC Input 


Peak Voltage 


160 V ±10% 160 V ±10% 


Table Voltage 


130 V ±10% 140 V ±10% 


Turn-on Time 


6.2 ms ±15% 6.2 ms ±15% 


Dead Time 


2.2 ms ±15% 2.2 ms ±15% 


Output Voltage and Timing ( + 24 V 
Mode) — (Measured with a 166 fl resistive load 
at -100 W). 




Output 


Output 
Parameter 


With +22.5 V With +28.5 V 
DC Input DC Input 


Peak Voltage 


150 V ±10% 160 V ±10% 


Table Voltage 


135 V ±10% 150 V ±10% 


Turn-on Time 


6.2 ms ±15% 62 ms ±15% 


Dead Time 


2.2 ms ±15% 2.2 ms ±15% 





DC Volts 




+12 V 
Mode 


+24 V 
Mode 


Turn-on Range 


+11.7 to 
15.9 ±5% 


+22.2 to 
+30.0 ±5% 


Battery Protection 
Shut-down Limit*' 


+ 10.0 ±5% 


+21.0 ±5% 


Difference Between 
Minimum Turn-on 
Range and Battery 
Protection Shut- 
down Limit'' 


5:1.2 


5 085 



Rated Output Power in + 12 V Mode— 70 W 

(-15 to +35°C); 50 W (-15 to +55°C). DC 
source must i>e 117 V A +11.7 V or greater. 
Rated Output Power in + 24 V Mode— 100 W. 
Output Overload Protection — Output dis- 
abled and audible tone generated when ac load 
exceeds 100 W. 

Input Voltage Range Selection — Automatic 
between +12 V mode and +24 V mode. 
Operating Inputs — Measured at input of sup- 
plied do power cord. 



' ' Tested with a variable dc supply without a 
load on the output. 

ENVIRONMENTAL 
The 1107 DC Inverter meets environmental re- 
quirements of MIL-T-28800C for Type HI, Class, 
3, Style C equipment with humidity and 
temperature requirements defined in 
paragraphs 3.9.2.2, 3.9.2.3, and 3.9.2.4 (except 
Electromagnetic Compatibility). 
Ambient Temperature — Operating: -15 to 
+ 55°C( + 5to + 131 °F). Nonoperating: -62 to 
+ 85°C (-80 to +185°F). 
Altitude— Operating: Tb 4600 m (15,000 ft). 
Maximum operating temperature decreases 
1°C for each 300 m (1,000 ft) above 1500 m 
(5,000 ft). Nonoperating: lb 15 250 m (50,000 ft). 
Humidity — Operating and Nonoperating: 5 
cycles (120 hours) referenced to MIL-T-28800C 
para. 4.5.5.1.2.2. for Type m. Class 3 Instruments. 
Electromagnetic Compatibility — Meets 
radiated emission requirements per VDE 0871 
Class B, Meets MIL-STD-461B for the follow- 
ing tests: Part 4 (CEOl, CE03, and CS02); Part 
5 (CS06 and RS02); and Part 7 (CSOl, RE02, and 
RS03). Conducted emissions measurements 
performed on the dc input power cord. 
Vibration — Operating: 15 minutes along each 
of three mEyor axes at a total displacement of 
0.025 inch p-p (4 g at 55 Hz), with frequency 
varied from 10 to 55 to 10 Hz in one minute 
sweeps. Held 10 minutes at 55 Hz in each of 
the three mi^or axes. 




The nktronix 2465 Oscilloscope with attached 
1106 Battery Pack and 1107 DC Inverter 
becomes a completely independent measure- 
ment package— readily transportable to 
remote sites where conxieniional ac power 
sources are not available. 

Shock — Operating and Nonoperating: 50 g, 'A 
sine, 11 ms duration, three shocks per axis each 
direction, for a total of 18 shocks 

Note: The following 1107 DC Inverter and 
oscilloscope combinations meet or exceed MIL- 
T-28800C Class 3 requirements for vibration 
and shock when attached together with 
designated mounting hardware: 
1107/2445A 1107/1106/2445A 
1107/2465A 1107/2335 
1107/2455A 1107/2336 
1107/1106/2467 1107/2337 
1 107/1 106/2465A 

Transportation Pacliage Vibration — Meets 
limits of National Safe Transit Association Ttest 
Procedure lA-B-1. 

Transportation Package — Drop Meets limits 
of National Safe Transit Association Tfest Pro- 
cedure lA-B-2 with a 914 mm (36 inch) drop. 

PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Width 


276 


10,9 


Height 


119 


4.7 


Depth 


84 


3.3 


Weights 


kg 


lb 


Net 


1.6 


35 


Shipping 


1.8 


4.0 




ORDERING INFORMATION 


1107 DC Inverter 




»1,175 


Includes: 559 mm 


(22 in), dc 


power cord 


(161-0095-00); 


instruction 


manual 


(070-5056-00). 







OPTIONAL ACCESSORIES 
OSCILLOSCOPE MOUNTING KITS 

1106— (2445A, 2465A, and 2467) 

Order 016-0797-02. $95 

1107— (2445A and 2465A) Order 
016-0783-01. $50 
1107— (2335, 2336, 2336YA and 

2337) Order 016-0786-00. $50 

1107— (2200 Series) Cannot be 

used with Travel Line Package. 

Order 016-0785-00. $60 

1107— (2235/2236, 2220/2230) 

Order 016-0785-00. $60 

Not available for 2245 or 2246. 
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TEK 



ANALYZERS 



SELECTION GUIDE 

For more information on a specific model, refer to the description on the following pages, or contact your Tfektronix Sales 
Engineer. 



Application/Feature 


DAS 9200 


DAS 9100 


1240/1241 


1230 1205 


Hardware Analysis 


Asynchronous acquisition rate (MHz) 


20,200 
2.000 


10,25 
100,660 
2,000 


100 


100 100 


Color display 




y' 






Modular 




y* 


►* 


y 


Simultaneous state/timing acquisition 








y 


Maximum acquisition channels 


540 


104 


72 


64 24 


Maximum pattern generation channels 


1792 


384 






Glitch capture 


>^ 


1^ 


y' 


y y 


Edge recognition 


«^ 






y 


Acquisition/reference memory compare 


►* 


y' 




y 


Easily transportable storage media 


Floppy 


Tape 


Pack 




Trigger input and output 




»' 




y 


Screen hard-copy capability 








y y 


Ruggedized mainframe 








y 


Software Analysis 


Synchronous acquisition rate (MHz) 


20,200 


10,25 
100,330 


50 


25 9 


Trigger on complex program flow 








y 


Data qualification 






yf 


y 


Microprocessor mnemonics 




y' 




y y 


Multiple microprocessor support 










Time stamp 










User-definable mnemonics 










Performance analysis 






y 




Serial data analysis to 19.2 kbaud 






yf 


y 


Hardware/Software integration 


Multiple synchronous timebases 


f 




y 


y 


Trigger arming 




y' 


y 




Time-aligned state and timing displays 


y' 




y 




Graph display 


1^ 








Demultiplexing 




f 


y 


y 


Programmable via RS-232C 




y' 


y 


y 


Programmable via GPIB 


y 




y 


y 


Remote control via master/slave 




y 


y 




See page: 


336 


342 


345 


351 354 


Prices Begin At: 


$9,970 


$9,240 


$4,500/36.000 


$2,795 $1,845 
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TZL/ SOFTWARE 
_ iX DEVELOPMENT SUPPORT 



Tfektronix provides integrated solutions to 
support the development of embedded 
microprocessor applications. Software 
and hardware products equip engineers 
with efficient tools to address state-of- 
the-art designs and applications. 

Ttektronix hardware and software pro- 
ducts support designers during the 
CODE.TEST, and INTEGRATION phases 
of the development lifecycle. During the 
CODE PHASE, the software engineer 
translates a system design into assembly 
or high level language software modules. 
In the TEST PHASE, the software 
engineer tests new code in known good 
hardware environments and the hard- 
ware subsystems before integration. In 
the INTEGRATION PHASE, newly 
developed software and hardware is 
brought together for system level testing 
and verification. 

Tfektronix provides a range of products to 
meet your microprocessor design needs. 
The Language Development System 
(LANDS) is a cross-software development 
environment for implementing C and 
PASCAL applications. A family of Logic 
Analyzers offers the widest selection of 
8, 16, and 32 bit microprocessor support 
packages in the industry, including sup- 
port for single chip microcontrollers, 
digital signal processors, and RISC pro- 
cessors. Finally, a family of emulator 
systems provide designers with system in- 
tegration and verification tools. 

Language Development Systems 

In the CODE, TEST, and INTEGRATION 
PHASES, Tfektronix offers a complete 
software cross-development environ- 
ment. The Tfek Language Development 
System (LANDS) is an integrated set of 
code development and debug tools, first 
offered in 1982 and enhanced since then 
with support for C, PASCAL, and Ada. 
LANDS includes a Language Directed 
Editor (LDE), a cross-compiler, an In- 
tegration Control System (ICS), a macro 
assembler/linker, and a symbolic and 
source level debugger. 



Ttek's LANDS integrates with Tfek's emula- 
tion and logic analyzers to provide both 
software development and complete 
system integration. This popular solution 
for microprocessor support is the result 
of over ten years of experience in 
supporting embedded microprocessor 
applications. 

Logic Analyzers 

For the TEST and INTEGRATION 
PHASES of the development lifecycle, 
Tfektronix offers a family of logic analyzer 
and emulator products. 

Tfektronix offers the industry's widest 
selection of logic analyzer based 
microprocessor support tools. Ranging 
from the Digital Analysis Systems (DAS) 
to the 1200 Series, both system level and 
portable applications are addressed. 
Modularity across the entire product line 
allows you to configure systems for 
today's requirements, and to expand or 
upgrade systems as your needs grow. 

Microprocessor support products provide 
display and setup software, and single- 
connection probe adapters for the most 
popular 8-bit, 16-bit, and 32-bit 
microprocessors. 

Hardware Timing Analysis provides the 
measurement tools to verify microproces- 
sor system timing. Software Analysis pro- 
vides a real-time look at program execu- 
tion for one microprocessor or the in- 
teraction of several processors simultan- 
eously. The DAS' exceptionally deep trace 
memory lets you see and solve your prob- 
lem with a single acquisition. Perform- 
ance Analysis lets you monitor software 
activity in real-time, and provides timing 
and code efficiency statistics for your 
code using graphical displays, without the 
delays and compromises of breakpoints, 
wait states, or instrumented code. 



Emulation Systems 

Tfektronix emulation systems provide 
engineers with real-time tools that 
automate hardware/software testing and 
integration. 

Ranging from V Systems for 8-bit and 
16-bit microprocessors, to Multi-V 
Systems for 32-bit microprocessors, real- 
time and transparent emulators provide 
fast download of object code into target 
prototypes, and interactive symbolic and 
source level debugging. 

Tb support your development environ- 
ment, Tfektronix has configured its 
LANDS and emulation products with 
your computer platform into a tightly in- 
tegrated development system. 

Tfektronix emulators provide you with an 
easy-to-use connection to your prototype. 
Of)eration without your prototype is also 
possible, giving engineers a known good 
environment for testing new software. 
Program memory can be added to your 
emulator, replacing deficient prototype 
memory resources. Real-time trace looks 
back at software program execution, giv- 
ing you a window into assembly or high- 
level code execution. 

Tfektronix also provides you with an easy- 
to-use connection to your host computer 
or workstation, with both RS-232 and 
Ethernet interfaces. Tfektronix emulators 
rely on industry standard Ethernet con- 
nections to provide fast download of 
code. 
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TdL/ MICROPROCESSOR 

I lZix support 



1230/1240/1241 
DAS 9100/9200 



TEK Microprocessor Support 

Microprocessor, Digital Signal Processor, Bus, and Interface Support 

Tfektronix Logic Analyzers and Microcomputer Development Products offers a wide range of microprocessor support with a 
broad selection of single connection probe adapters and mnemonic disassembly packages, software development tools, and emula- 
tion systems. 

For custom microprocessors, or microprocessors listed below, Tbktronix offers several general purpose support packages: Ex- 
tended Define Mnemonics (EDM) on the DAS 9100; UPIK40 Universal Probe Interface Kit on 1240/1241; PM301 on the 1205. 

This selection guide summarizes the microprocessor and bus support products offered for the DAS 9200, DAS 9100, 1240, 1241, 
1230, and 1205 families of logic analyzers, and the V and Multi-V System.s, and 8-540 families of emulation systems. 



Micro- 


Logic Analyzer 


For Software 


For Probe 


Acq. Boards 


Acq. Probes 


Fastest Clocl( 




processor 


Family 


ORDER 


Adapter ORDER 


Required 


Required 


Rate Supported 


Price'' 


INTEL MICROPROCESSORS 


8080 


DAb 9100 


91TM01 


Opt 01 




4*9 


Max 


$550 




1240/41 


12RM01 


Opt 01 


2-' 


4-9 


Max 


$600 


8031 


DAS 9100 


91TM07 


Opt 01 


2'i 


4'' 


Max 


$550 




1240/41 


12RM99 (Opt 03) 


UPIK40 




4'' 


Max 


$575 




1230 


•21 


DP8031D 


yi2 


None 




•23 


8039 


DAS 9100 


91TM10 


Opi 01 


1-3 


3-' 


Max 


$550 


8085 


DAS 9100 


91TM02 


Opt 01 


2-2 


4-9 


Max 


$550 




1240/41 


12RM02 


Opt 01 


2-' 


4-9 


Max 


$600 




1230 


•21 


PM404 


•20 


None 




$800 


8086 


DAS 9200 


92DM03 


92DM03 


•s 


None 


Max 


$1,250 


(DIP) 


DAS 9100 


91TM03 


Opt 02*"> 


2*2 


None 


8.0 MHz 


$2,450 




1240/41 


12RM03 


Opt 02*'" 


3*« 


None 


80 MHz 


$2,500 




1230 


•21 


DP8086D 


•20 


None 


Max 


$1 500 


8088 


DAS 9200 


92DM04 


92DM04 


•s 


None 


Max 


$1,250 


(DIP) 


DAS 9100 


91TM04 


Opt 02"'» 


2-2 


None 


80 MHz 


$2,450 




1240/41 


12RM04 


Opt 02'"' 


3-« 


None 


8.0 MHz 


$2,500 




1230 


■21 


DP8086D 


•20 


None 


Max 


$1,500 


80186 


DAS 9200 


92DM05 


92DM05 


•6 


None 


Max 


SI, 250 


(LCC/PGA) 


DAS 9100 


91TM05 


Opt 02- '» 


2-2 


None 


80 MHz 


$2,450 




1240/41 


12RM05 


Opt 02'"' 


3-' 


None 


8.0 MHz 


$2,500 


80188 


DAS 9200 


92DM06 


92DM06 


•5 


None 


Max 


$1,250 


(LCC/PGA) 


DAS 9100 


91TM06 


Opt 02*"> 


2'2 


None 


8.0 MHz 


$2,450 




1240/41 


12RM06 


Opt 02'"' 


3-* 


None 


80 MHz 


$2,500 


80286 


DAS 9200 


92DM08 


92DM08 


•5 


None 


Max 


$1,600 


(LCC/PGA) 


1240/41 


12RM08 


Opt 02'"i 


a'" 


None 


10.0 MHz 


$2 500 


80386 


DAS 9200 


92DM09 


g2DM09 


•6 


None 


Max 


$1,900 


8096/7 


1240/41 


12RM99(Opt 16) 


N/A'" 


3-' 


6-' 


Max 


$400 



" Price for Software and Probe Adapter (if 
available)— probes and boards not 
included. 

•2 Requires one 91A24 and one 91AE24. 
" Requires one 91A2U. 
'* mOD2 boards. 

•5 Works with 92A60, 92A90, 9260D, and 

92A90D. 
•» Requires 92A90 or 92A90D. 
" P6460s are always required. 

P6460s are required for CMOS versions. 
•» Can be used with P6460s or P6462s. 

PM200 personality module required. 



*" No configured probe interface available. 

"2 Uses GPIB lead set (103-0209-00). 

Use 92A60/90 General purpose lead 
set (standard with 92A60 or 92A90) and 
a 003-0801-00 IC clip. Order Option ID to 
delete 6809 probe adapter. 
Comes with adapter for Emulator PlAs 
(8300P53 options). Order Option 10 for 
Flying Lead PIA with grabber tips, Option 
11 for stripped and tinned Flying Lead 
PIA, Option 12 for DIN cable PIA. 

•'s Use 92DM64 Option 13 for non-MMU 
applications. 



Use 92DMM Optinn 14 for MMU-based 

applications. 
*" Depends on 1750A implementation. 

Substitutes a PGA probe adapter 

R^er to DAS 9100 section for further 

information. 
•2" Does not apply. 

Software is included inAviUi personality 

module. 

1230E1 Boardfs). 

Contact your local sales office. 
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TdlZ MICROPROCESSOR 
I Cr\ SUPPORT 



1230/1240/1241 
DAS 9100/9200 



Micro- 


Logic Analyzer 


For Software 


For Probe 


Acq. Boards 


Acq. Probes 


Fastest Clock 




processor 


Family 


ORDER 


Adapter ORDER 


Required 


Required 


Rate Supported 


Price*' 


MOTOROLA MICROPROCESSORS 


6800 


DAS Qinn 


91TM21 


Ont ni 


2'2 


4*9 


Msx 


?;s^n 




1240/41 


1 c. n ivi c I 


Opt 01 


2*4 


4*9 


Msx 


S600 




1230 


•21 


PM407 


1*22 


None 


Max 


S800 


6801 








0'2 


^•9 


iVIdX 






1 240/41 




UPIK40 


c 


4*9 


May 




6802 


1240/41 


12RM22 


Opt 01 


2'^ 


4-9 


Max 


$600 






"21 




1 


Mr~1KtC 




conn 


6805E2 


1240/41 


12RM99 (Opt 06) 


UPIK40 


2'* 


2*' 


Max 


$575 




l£4U/41 


liinMyy (Upi U/) 


Urlr\4U 






Max 


$0/0 


6808 


1240/41 


12RM23 


Opt 01 




4-9 


Max 


$600 


6809 


DAS 9200 


92DM24 


92DM24 


•5 


None 


Max 


$900 




DAS 9100 


91TM24 


Opt 01 


2*2 


4*8 


Max 


$550 




1240/41 


12RM24 


Opt 01 


2«4 


4*9 


Max 


$600 




1230 


•21 


PM406 


■^•22 


None 


Max 


$800 


6809E 


DAS 9200 


92DM24 


N/A''3 


•5 


None 


Max 


$900 




DAS 9100 


91TM24 


Opt 01 


2'» 


4«» 


Max 


$550 




1240/41 


12RM24 


Opt 01 


2«4 


*• 


Max 


$600 




1230 


•21 


PM406 


1*22 


None 


Max 


$800 


68HC11 


1240/41 


12RM99 (Opt 08) 


N/A-" 


2'* 


3*' 


Max 


$400 




1230 


•21 


DPHC11Q 


1'22 


None 


Max 


•23 


68000 


DAS 9200 


92DM27 


92DM27 


•5 


None 


Max 


$1,250 


(DIP) 


DAS 9100 


91TM25 


Opt 02" 'o 


2*8 


None 


12.5 MHz 


$2,450 




1240/41 


12RM25 


Opt 02*"' 


3*« 


None 


12.5 MHz 


$2,500 




1230 


•21 


DP68KD 


2^22 


None 


Max 


$1,200 


68000 


DAS 9200 


91TM27 


Opt 28*" 


•5 


None 


Max 


$2,450 


(PGA) 


DAS 9100 


91TM25 


Opt 04* '0 


2-2 


None 


12.5 MHz 


$2,450 


1240/41 


12RM25 


Opt 04* '0 


3''« 


None 


12.5 MHz 


$2,500 




1230 


•21 


DP68KP 


2*22 


None 


Max 


$1,200 


68008 


DAS 9100 


91TM26 


Opt 02-2 


2-2 


None 


80 MHz 


$2,450 


(DIP) 


1240/41 


12RM26 


Opt 02*'o 


3.4 


None 


8.0 MHz 


$2,500 


68010 


DAS 9200 


92DM27 


92DM27 


•5 


None 


Max 


$1,250 


(DIP) 


DAS 9100 


91TM27 


Opt 02*"' 


2*2 


None 


12.5 MHz 


$2,450 






1PRMP7 


Ont np*io 


q*4 




None 


19 MH7 
1^.0 ivi nz 






1230 


•21 


DP68KD 


2*22 


None 


Max 


$1,200 


68010 


DAS 9200 


91TM27 


Opt 2S-" 


•5 


None 


Max 


$2,450 


(PGA) 


DAS 9100 


91TM27 


Opt 04*"' 




None 


12 5 MHz 


$2,450 




1240/41 


12RM27 


Opt 04*'° 




None 


12.5 MHz 


$2,500 




1230 


•21 


DP68KP 


2*22 


None 


Max 


$1,200 


68020 


DAS 9200 


92DM31 


92DM31 


•6 


None 


Max 


$1,900 




1240/41 


12RM31 


Opt 02*"' 


3*'' 


None 


20.0 MHz 


$2,500 


68030 


DAS9200 


92DM33 


92DM33 


•6 


None 


33.0 MHz 


*23 




1240/41 


12RM33 


Opt 02""' 




None 


25.0 MHz 


33.500 


88100 


DAS9200 


92DM35P 


92DM35P 




None 


20.0 MHz 


9950 


DSP56000/1 


1240/1241 


12RM99(Opt 17) 


N/A-" 


3-' 


6-' 


Max 


$400 


ZILOG MICROPROCESSORS 


Z80 


DAS 9200 


92DM41 


92DM41 


■5 


None 


Max 


$900 




DAS 9100 


91TM41 


Opt 01 


2*2 


4*' 


Max 


$550 




1240/41 


12RM41 


Opt 01 


2M 


4*7 


Max 


$600 




1230 


•21 


PM402 


1'22 


None 


Max 


$800 




1205 


•21 


PM302 


•20 


None 


4 MHz 


$700 


Z8001/3 


DAS 9100 


91TM42 


N/A*" 


2*2 


4*0 


Max 


$350 




1240/41 


12RM42 


N/A*" 


3*« 


4*9 


Max 


$400 


Z8002/4 


DAS 9100 


91TM43 


Opt 01 


2-2 


3.9 


Max 


$350 




1240/41 


12RM43 


Opt 01 


3'" 


3.9 


Max 


$600 



* ' Price for Software and Probe Adapter (if 

available)— probes and boards not included. 

Requires one 91A24 and one 91AE24. 

Requires one 91A2U. 
'* 1S40D2 boards. 

Works with 92A60, 92A90, 92A0D, and 

92A90D. 
•« Requires 92A90 or 92A90D. 
" P6460s are always required. 
" P6460s are required for CMOS versions. 
•» Can be used with P6460s or P6462s. 

PM200 personality module required. 



"" No configured probe interface available. 

"2 Uses GPIB lead set (103-0209-00). 

Use 92A60/90 General purpose lead 
.set (standard with 92A60 or 92A90) and 
a 003-0801-00 IC clip. Order Option ID to 
delete 6S09 probe adapter 

*'* Comes with adapter for Emulator PlAs 
(8300P53 options) Order Option 10 for 
Flying Lead PIA with grabber tips, Option 
11 for stripped and tinned Flying Lead 
PIA, Option 12 for DIN cable PIA. 

'"■ Use 92DM&t Option 13 for non-MMU 



applications. 
'"■ Use 92DM64 Option 14 for MMU-based 

applications. 
*" Depends on 1750A implementation. 
' Substitutes a PGA probe adapter. 

Refer to DAS 9100 section for further 

information. 
•2° Does not apply. 

Software is included inAvith personality 

module. 

1230E1 Boardfs). 

Contact your local sales office. 
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TCL^ MICROPROCESSOR 
I Lir\ SUPPORT 



1230/1240/1241 
DAS 9100/9200 



Micro- 


Logic Analyzer 


For Software 


For Probe 


Acq. Boards 


Acq. Probes 


Fastest Clock 




processor 


Family 


ORDER 


Adapter ORDER 


Required 


Required 


Rate Supported 


Price*i 


TEXAS INSTRUMENTS MICROPROCESSORS 


TMS32020/ 


1240/41 


12RM99 


N/A"" 


3"' 


5"' 


Max 


$400 


320C25 




(Opt 11) 












TMS32010 


1240/41 


12RM99 (Opt 14) 


UPIK40 


2-4 


4"' 


Max 


$575 


HITACHI MICROPROCESSORS 


6301/3 


1240/41 


12RM99 


UPIK40 


2-4 


4*9 


Max 


S575 






(Opt 09) 












64180R0/R1 


1240/41 


12RM99 (Opt 12) 


N/A-" 


3'* 


5*7 


Max 


$400 


OTHER MICROPROCESSORS 


6502/C02 


DAS 9100 


91TM63 


Opt 01 


2*2 


4*8 


Max 


$550 




1240/41 


12RM63 


Opt 01 


2*4 


4*8 


Max 


$600 




1230 


•21 


PM403 


1*22 


None 


Max 


S800 




1205 


•21 


PM303 


•20 


None 


4 MHz 


$700 


1802/4/5/6/ 


1240/41 


i2RMgg 


UPIK40 


2*4 


3*' 


Max 


$575 


(A/C/AC/BC) 




(Opt 22) 












ADSP2100 


1240/41 


12RM99 (OpI17) 


N/A*" 


3"'' 


6*' 


Max 


$400 


F9450 


DAS 9200 


92DM64 


Opt 13*15 


•5 


None 


Max 


$4,000 




DAS 9200 


92DM64 


Opt 14*'6 




None 


Max 


$5,050 




DAS 9100 


91TM62 


N/A*" 


2*2 


3-9 


Max 


$350 




1240/41 


12RM62A 


N/A*" 


3** 


3*8 


Max 


$400 


1750A 


DAS 9200 


92DM64 


'14 


•5 


None 


400 MHz 


$3,050 




DAS 9200 


92DM64 


Opt 10 


•5 


None 


40.0 MHz 


$1,650 




DAS 9200 


92DM64 


Opt 11 


•6 


None 


40.0 MHz 


$1,550 




DAS 9200 


92DM64 


Opt 12 


•5 


None 


40.0 MHz 


$1,650 




DAS 9100 


91TM64 


N/A*" 


2-2 


•16 


100 MHz 


$350 


NSC800 


DAS 9100 


91TM71 


Opt 01 


2*8 


4*' 


Max 


$550 




1240/41 


12RM71 


Opt 01 


2*4 


4*' 


Max 


$600 


GM ECM 


1240/41 


12RM99 (Opt 01) 


UPIK40 


2'' 


4*9 


Max 


S875 


BUS 


Logic Analyzar 


For Software 


For Prob« 


Acq. Boards 


Acq. Probes 


Fastest Clocli 






Family 


ORDER 


Adapter ORDER 


Required 


Required 


Rate Supported 


Price*' 



DEC 



VAXBI 


DAS 9100 


12RM99 


VB100 


•19 


•19 


Max 


$9,350 




1240/41 


(Opt 13) 


012-1164-00 


3-' 


6-9 


Max 




UNIBUS 


DAS 9100 


91TM51 


N/A*" 


2-2 


4-9 


Max 


$350 


Q-BUS 


DAS 9100 


91TM52 


N/A"" 


2-2 


4"» 


Max 


$350 



OTHER 



GPIB 1230 None Opt 07 None 1 $195 
DAS 9100 91TM53 Opt 01 1*3 2*9 Max $380 
1240/41 12RM99 (Opt 04) 2^ Max $400 

STD 1230 PM405 V" None Max $800 



* ' Price for Software and Probe Adapter (if 
available)— probes and boards not 
included. 

" Requires one 91A24 and one 91AE24. 
" Requires one 91A24. 

12WD2 boards. 
"■ Works with 92A60, 92A90, 9260D, and 

92A90D. 
•« Requires 92A90 or 92A90D. 

P6460s are always required. 
*' P6U60s are required for CMOS versions. 
•9 Can be used with P6460s or P6462s. 
' PM200 personality module required. 



•" No configured probe interface available. 

"2 Uses GPIB lead set (103-0209-00)- 

Use 92A60/90 General purpose lead 
set (standard with 92A60 or 92A90) and 
a (X)3-0801-(X) IC clip. Order Option ID to 
delete 6809 probe adapter. 
Comes with adapter for Emulator PIAs 
(8300P53 options). Order Option 10 for 
Flying Lead PIA with grabber tips, Option 
11 for stripped and tinned Flying Lead 
PIA, Option 12 for DIN cable PIA. 

•1" Use 92DM64 Option 13 for non-MMU 
applications. 



Use 92DM64 Option 14 for MMU-based 
applications. 

Depends on 1750A implementation. 
"'9 Substitutes a PGA probe adapter. 

Refer to DAS 9100 section for further 

information. 

Does not apply. 

Software is included inAvith personality 
module 

1230E1 Board(s). 
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Fastest digital atialysis system in the world — DAS 9219 mainj'rame and color display with Jour 8-channel, 2 GHz 92HS8 modules. 



Systems designed to operate above 50 
MHz are becoming commonplace, and the 
advanced acquisition capabilities that 
Ttktronix' Logic Analyzers offer today's 
designers have become mandatory. 

All instruments have a maximum asyn- 
chronous sampling rate of 100 MHz (10ns 
sample interval). In addition the DAS9100 
Series also offers 330 MHz (3ns), 660 MHz 
(1.5ns), and 2 GHz (500ps) asynchronous 
sampling rates with selected acquisition 
cards; the DAS9200 Series offers 200 MHz 
(5 ns) and 2 GHz (500 ps). 



For synchronous applications the 1241 
Logic Analyzer can sample at 50 MHz 
across all channels. The DAS9100 has 330 
MHz true synchronous and 350 MHz "ex- 
ternal asynchronous" operation with 
selected acquisition cards. The DAS9200 
offers true 200 MHz synchronous and 350 
MHz "external asynchronous" operation. 

For leading edge designs or for designs 
that require the best resolution available, 
Tfektronix offers the 92HS8 Data Acquisi- 
tion Module. The 92HS8 is designed for 
ultra-high speed hardware analysis and is 
capable of sampling at 2 GHz (500 ps 
sampling period). A fully expanded 



DAS9200 system can support five sets of 
32-92HS8 channels, for a total of 160 
channels at 2 GHz. 

lb ensure the accuracy of sampled data, 
the 92HS8 uses acquisition probes de- 
signed specifically for high-speed sampl- 
ing. They contain custom hybrids within 
the probe tip. This provides a high- 
impedance, differential input with very 
low input capacitance (<1 pF), which 
prevents common mode noise, excessive 
loading of the circuit under test, and 
allows connection to high-speed transmis- 
sion lines without introducing reflections. 




Comparison of the line distortion oj the 92HS8 probe attached to a nominal 300 U test point on an ECL-based circuit (l^t), versus that of a 
typical 100 MHz probe (right). 
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"XIV GENERAL PURPOSE 
L r\ DIGITAL ANALYSIS 



General Purpose Digital Analysis 




The 1230 Logic Analyzer's glitch detection 
reveals a transient spike on a refresh line caus- 
ing unwanted data line transitions. 



Tbday you often hear about general pur- 
pose logic analyzers but it's hard to 
define what that phrase means. However, 
most people would agree that the re- 
quirements placed on general purpose 
equipment include versatility, con- 
figurability and expandability. Fun- 
damentally, a general purpose instrument 
or system should help you solve problems 
which are not yet defined. 

As a digital development project moves 
from design into implementation, evalua- 
tion, manufacturing and service, the 
engineers and technicians on the project 
encounter a wide variety of test and 
measurement needs. 

lb verify hardware performance, bus tim- 
ing signals must be measured, unwanted 
interactions such as noise coupling from 
one signal to another must be in- 
vestigated and characterized, and basic 
data flow must be verified. 

As new modules are added into a system, 
their performance must be checked and 
performance of the rest of the system 
must be re- verified. 




The 1241 Logic Analyzer's two fully time- 
correlated and independent timebases help 
solve a problem between two microprocessors 
interfacing through a dual RAM port. 



If a processor/controller is involved, the 
firmware or software must be tested and 
verified. 

When the software is integrated with the 
hardware, actual system operation must 
be verified. 

If the system operates under real-time 
constraints, the operation of critical 
linkages (such as interrupt response time) 
must be mesisured. 

The ability of a logic analyzer or a 
microprocessor development system to 
perform this wide variety of tasks is very 
important. If a single instrument or 
system can be used for all of these ac- 
tivities, you save money. 

First, you save by buying only one pro- 
duct, instead of several. Second, you save 
by investing time to learn to use only one 
product. Third, you save when your 
needs grow, if you can expand and recon- 
figure the product. And finally, you save 
by making communication easier among 
your employees, all of whom know how 
to use the same equipment. 




The DAS 9200 Logic Analyzer's split window 
feature allows you to simultaneously view ex- 
ecution of instruction mnemonics (upper win- 
dow) and control, address bus, and data bus 
timing (lower window). 



The key to obtaining all these benefits is 
having equipment that is configurable, 
flexible and expandable. And the key to 
achieving these qualities is modular ar- 
chitecture. Depending upon your needs, 
you can select or configure logic analyzer 
modules for wide data acquisition, high- 
speed acquisition, acquisition memory 
depth, and pattern generation. You can 
configure your microprocessor develop- 
ment system to fit your needs for program- 
ming language and debug environment. 

Tfektronix has been providing and is con- 
tinuing to provide digital instruments of 
unparalleled modularity. In logic 
analyzers and microprocessor develop- 
ment systems, Tfektronix delivers the 
broadest range of the most modular, flex- 
ible solutions. 

By purchasing a Tfektronix digital instru- 
ment or system, you are inve.sting in your 
future wisely. 
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TZ ASIC PROTOTYPE 
_r\ VERIFICATION 




By building on the foundation of the DAS 
9200, Tfektronix makes ASIC prototype 
verification a simple, reliable, turnkey 
process. No longer are you forced to in- 
vest in a dedicated tester. 

The DAS 9200 ASIC Verification system 
is intended specifically for ASIC designers 
who need to evaluate first devices from 
the vendor, determine if the parts work, 
and decide whether or not to release the 
part for volume production. 

The system features 50 MIIz test rates, 
1 ns edge placement, 5 ns guaranteed 
detectable pulse width, and ± 1.6 ns max- 
imum data skew. Plus a programmable 
30 ns setup/hold time. 

Translators are available so that designers 
can download the same test vectors 
developed during the ASIC design phase 
to the test system. These translators sup- 
port simulators from Mentor, Daisy, Valid, 
Tferadyne (LASAR), and GenRad (HiIo-3). 



The ASIC verification system aplies the 
translated test vectors to the device 
under test and compares the expected 
response (predicted by the logic 
simulator) to its actual response. Tfest 
results can be conveniently displayed in 
several formats. 



When the ASIC Verification process is 
complete, you can continue to capitalize 
on your investment in the DAS 9200 by 
simply reconfiguring the system for use 
as a general purpose tool. 



RS-232 or 
GPIB Link 
to CAE 
Workstation 
or Host 
Computer 



DAS 9200 



92DV 

Application 
Software 



Pattern 

Generation 

Modules 



I TF100 Test Fixture 



Response 

Acquisition 

Modules 



Device 
Under Test 



T 
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With the introduction of greater device 
density (ASICs as an example), complex- 
ities, and lightening speeds, many of to- 
day's systems designs are clearly ex- 
ceeding the operating speed and pin 
count of traditional board testers. The 
sophistication of the DAS 9200, however, 
makes it an attractive, cost-effective solu- 
tion for circuit board functional testing. 
This system is fully prepared for the 
future: you can configure systems with 
over 1000 channels of stimulus or up to 
540 channels of acquisition— or combina- 
tions of both stimulus and acquisition. 

Ttektronix further enhances the use of the 
DAS 9200 in this environment with fix- 
turing. The 92BTA and 92BrARM provide 
convenient, reliable, and flexible Unit- 
Under-TBSt (UUT) interfacing. These fix- 
tures are optimized to preserve the 
superior electrical performance of the 
DAS 9200 resources. Both the 92BTA and 



92BTARM are compatible with Tfek's 
signal routing and interface products as 
well as the TM5000 Modular Instrumen- 
tation. Mixed digital/analog applications 
can be accomplished by bringing addi- 
tional resources to the test head receiver 

Local mass storage and high-speed 
9200-to-Host communications minimize 
upload/download time and improve 
overall tester throughput. Time cor- 
related module interactions allow you to 
use data acquired by one sub-system to 
change the activity of another for more 
realistic conditional tests. 

Operable as a stand-alone or as a 
peripheral under host computer control, 
the DAS 9200 can move from engineer- 
ing to manufacturing with no loss of func- 
tionality. This makes it a single, inexpen- 
sive solution for your digital testing re- 
quirements. 



Test Fixtures for Simplified Connections 

The 92BTA and 92BTARM are mechanical 
assemblies that hold DAS 9200 probes, 
connectors, and associated wiring. These 
fixtures also provide the test head 
receiver mechanism for physical connec- 
tions to the UUT. The Eussembly provides 
the necessary mechanical integrity and 
mating mechanisms for connecting the 
DAS 9200 resources to the UUT. 

The 92BTA, the desk top version of the 
Board Ttst Adapter is enclosed in a 
bench-top cabinet. This fixture contains 
an internal rack that can hold up to forty 
DAS 9200 probes, a test head receiver, 
cooling fans, thermal cutout switch and 
a UUT power block connector set. 

The 92BTARM is a rackmount version of 
the 92BTA. It is identical to 92BTA, ex- 
cept it does not include the cabinet. 
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""[11/ LOGIC ANALYZERS 
C_r\ IN EDUCATION ' 




Logic analyzers are rapidly becoming an 
essential tool in industry for designing 
and troubleshooting hardware and soft- 
ware based on digital data. Logic analysis 
can be applied to a number of educational 
areas such as electronics engineering, 
computer technnology, robotics, automo- 
tive technology, and avionics. Learning to 
use a logic analyzer can help students 
prepare for their chosen professions. With 
an easy-to-lcarn menu interface and an 
affordable price, the 1205 and 1230 Logic 
Analyzers are ideally suited to the 
classroom environment. 

The 1230 Logic Analyzer provides a 
modular, expandable solution for a wide 
variety of logic analysis tasks. Acquisition 
and option cards can be shared between 
units, which allows the student to quickly 
reconfigure the 1230 for the task at hand. 
This reduces the need for each instru- 
ment to be fully equipped, which saves 
expenses for educational institutions. The 



1230 Logic Analyzer excels in general- 
purpose hardware and software analysis, 
as well as integration of both. Instructors 
and students will keep abreast of chang- 
ing microprocessor technology with a 
growing list of 8- and 16-bit micro- 
processors supported by the 1230. 

The 1230 Logic Analyzer serves as a ex- 
cellent base around which a logic analysis 
educational curriculum can be devel- 
oped. Classroom support materials 
available from Tfektronix include an 
operation manual, a reference guide, 
several types of self-instruction 
workbooks, a training test card, and a 
training video tape. A system of onscreen 
instructional notes quickly provides 
reference information for hands-on help 
at the touch of a key. An option provides 
instructional notes in English, Dutch, 
French, German, or Spanish, allowing 
students to work in their native language. 
Menu setups and data screens can be 



printed to document lab results using 
either the parallel printer port or the 
RS-170 video output port. The video out- 
put port can also be used with a large 
viewing monitor to aid in classroom 
lessons. 

The 1205 provides the lowest cost means 
to teach basic logic analysis concepts. This 
makes the 1205 Logic Analyzer an ideal 
solution when multiple logic analyzers 
are often required on a limited budget. 
Unlike low cost logic analyzers from other 
vendors, the 1205 is a complete, self- 
conteiined instrument, including a CRT 
display. Its easy-to-learn menu interface 
allows students to quickly grasp the 
basics of digital analysis. 

Classroom support materials for the 1205 
Logic Analyzer include an operation 
manual, a system of onscreen instruc- 
tional notes, and a video port for use with 
a large viewing monitor. 
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TtTL/ AEROSPACE/ 
I LlX DEFENSE 




A complete software integration environment 
from Tbktronix. Products shown from left are 
the V1750S Software Integration System, 
Digital 's VAXUation 2000, and Ada Language 
Development System (ALANDS). 

Support for 
Aerospace/Defense 
Applications 

• Real-Time Software Testing in the 
Target System 

• 30 MHz PACE 1750 Support (New) 

• High-Order-Language Development 
Systems; Ada 

• VAX Family Host Support 

• Worldwide Service and Support 

The use of microprocessors in military ap- 
plications has mushroomed in the past 
few years. Military applications usually 
have strict reliability and environmental 
requirements that prevent the use of 
commercially popular microprocessors. 
Tbk is addressing the need to support 
microprocessors used in military applica- 
tions by offering support for the follow- 
ing processors: Z8000 including the 
10-MHz Z8001B and Z8002B, and MIL-STD 
1750A processors including the F9450, 
MDC281, PACE1750, Delco M-372, Tracor 
RH1750, and the 32-bit 68020. 

MIL-STD 1750A Background 

In an effort to control the spiraling cost 
of developing software, the military com- 
munity has instituted several standardiza- 
tion programs. One of these, MIL-STD 
1750A, was developed for the United 
States Air Force and defines the standard 
16-bit processor to be used in all embed- 
ded weapons systems. MIL-STD 1750A 
standard specifies the Instruction Set 
Architecture (ISA) but not the physical, 
electrical, or performance characteristics 
of the processor This allows processors to 
be implemented as several boards, a 
single board, or a microprocessor chip. 
Since the ISA is the same, application 
software can be transported from one 
processor to another without 
modification. 



MIL-STD 1750A Support System 

The Tfektronix 1750A support .system in- 
cludes tools for developing and debugging 
software for embedded applications. The 
package includes a Tfektronix assembler/ 
linker system for software development 
and a full-function emulation system for 
testing the software with or without the 
target system. 

The 1750A assembler/linker package pro- 
vides all of the functions to support 
machine-level program development. The 
assembler supports either the MIL-STD 
1750 A instruction mnemonics or the 
IEEE version. The package can be hosted 
on the DEC VAX, MicroVAX, and VAXsta- 
tion Series with VMS. 




The MIL-STD 1750A emulator supports 
the unique requirements for integrating 
software into the target environment. 
The emulation system can be used to test 
software written in assembly, or in a high- 
order language such as Ada, JOVIAL, or 
CMS-II. A series of probe adapters are 
available for connection into the various 
processor environments. These probe 
adapters can be used to connect the 
emulator to a board, a bus, or to the 
CPU's mechanical enclosure. 

Performance Semiconductor PACE1750 
Processor Support 

Ttektronix has expanded its MIL-STD 
1750A program by announcing V1750A 
Software Integration System support for 
the 30 MHz Performance Semiconductor 
PACE1750. 

At 30 MHz the V1750A system will track 
your program in real-time without adding 
wait-states. 



McDonnell Douglas MDC281 
Processor Support 

Tt'ktronix also supports the McDonnell 
Douglas MDC281 processor Verification 
testing with the VI 750 A and the MDC281 
was conducted at the McDonnell Douglas 
Microelectronics Center in St. Louis, 
Missouri. 

The Tfektronix V1750A Software Inte- 
gration System provides the mechanism 
to transfer the run-time software from 
the mainframe into the MDC281 target 
system. This allows the software to be ex- 
ecuted in real time, right in the target en- 
vironment. The V1750A provides control 
and monitoring capability, while execu- 
tion is progressing in real time. Both the 
15-MHz and 20-MHz versions of the 
MDC281 are supported in real time. 

Other MIL-STD 1750A Processors 

In addition to the MDC281 and 
PACE1750, the V1750A also supports the 
Pairchild F9450, Delco M-371, Mikros 
MKS1750, and the Tracor RH1750. 

1750A Software Executer, 88M1750 

When the target hardware isn't available, 
the 1750A Software Executer (SWE) can 
be used in its place. The 1750A SWE pro- 
vides a MIL-STD 1750A compliant 
environment for testing and debugging 
software. Programs can be loaded and 
tested with the SWE processor before 
they are transferred into the target 
environment. I/O systems on the target 
can be simulated by using SVC calls to ac- 
cess host resources like file systems and 
peripheral hardware. Several MIL-STD 
1750A options are supported by the SWE 
including expanded memory. 

The 1750A SWE resides in the V1750A 
mainframe and can access up to 1 Mega- 
word of internal memory for program 
execution. The V1750A can be located at 
the host site and accessed remotely. This 
means the SWE is available to other users 
in a multi-user host environment without 
moving the system. A software boot-up 
function also provides control so the 
V1750A can be restarted remotely. 

68XXX Support Systems 

In-circuit support is available for the 
68000 family of processors including the 
68000, 68008, 68010, and the 32-bit 
68020. These systems provide a test and 
debug environment for embedded soft- 
ware. Run-time software can be executed 
on the target hardware for the 68xxx 
family; or on a software executer for the 
68020. 
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The 68000, 68008, and 68010 support is 
available in the V-System configuration 
which is based on the 8540A mainframe. 
The 25 MHz 68020 is supported in the 
new MV6820 configuration. Each 
MV6820 can be configured with up to two 
separate 68020 probes so multiple pro- 
cessor environments can be supported. 
MV6820 systems can also be cascaded 
together to support up to eight 
microprocessors at one time. 

Z8000 Support Systems 

Z8000 processors are used in a wide varie- 
ty of military applications, and are cur- 
rently available to meet military rehabili- 
ty requirements like MIL-STD 883 
screening. 

Tektronix supports both the Z8001 
segmented version, and the Z8002 non- 
segmented versions of the processor. An 
assembler/linker system is available to 
support machine language programming 
requirements. Both of these software 
systems are supported on VMS for the 
VAX family of hosts. 



The emulator supports in-circuit probes 
for either the Z8001 or Z8002 micro- 
processors. Both the 10-MHz Z8001B and 
Z8002B are supported in real-time with 
no- wait states. The emulator system pro- 
vides trace, break-point, and memory 
substitution in the actual target 
environment. 

Local Area Network Connections (NEW) 

Downloading the code has always been a 
bottleneck when using microprocessor 
development systems. While RS-232 is the 
most convenient interface for down- 
loading code it is also the slowest. A new 
Ethernet connection is now available to 
connect V1750A, V68xxx, and VAXA^MA, 
SUN-3, and Tfek 43xx systems. With this 
option you can download code up to 32 
times faster than over standard RS-232 
(from 20 minutes to 32 seconds). 

MIL-STD 1815A (Ada) Support 

Ada has been mandated by the Depart- 
ment of Defense to be used as the single 
High Order Language (HOL) used in all 
mission critical applications. The effect of 



this mandate is to reduce the escalating 
cost of developing and maintaining soft- 
ware for military applications. These soft- 
ware costs are currently estimated at $10 
billion, and by 1990, they will triple to 
$30 billion. Ada is also being used for 
commercial applications, esp)ecially in the 
European electronics industry. 

Ada is not ju.st another programming 
language. It incorporates many charac- 
teristics that support modern software 
engineering principles. Ttektronix is mak- 
ing a significant commitment to develop- 
ing Ada support for its customers. An Ada 
language system is available to support 
MIL-STD 1750 and 68020 applications. 
This system is modeled after the 
Tfektronix LANDS software development 
environment. Your Tektronix Sales 
Representative can give you the details. 

ORDERING INFORMATION 

V1750A Software Integration 

System $36,300 
Includes: 64K Word Program Memory, TTA, 
1750A-2 Emulator and Probe. 

OPTIONS 
Option 3A— PIA with Flying 

Leads, Clips. + $750 
Option 3B— PIA with Flying 

Leads, Pigtail. + $650 
Option 3C— PIA Euro-Card 

Connector. + $750 
Option 10— 256k bytes Ibtal 

Memory + $1,000 
Option 11— 512k bytes Ibtal 

Memory + $2,900 
Option 12— 768k bytes Ibtal 

Memory + $4,000 
Option 13— IM bytes Ibtal 

Memory + $6,000 
Option 14— IM Word Ibtal 

Memory -t- $12,000 

Option 19— Ethernet Interface +$2,000 

88M1750 Software Execution 

Unit $8,500 

Option 05— Expanded Memory +$2,000 
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LANDS 

16-Bit Language Development Systems 

• Complete C/Pascal Code Generation 
Systems 

• Integrated Set of Software 
Development Tools 

• Tightly Linked With 16-Bit 
Emulation Systems 

Tektronix' Language Development 
Systems (LANDS I and LANDS II) offer a 
comprehensive set of tools for the devel- 
opment, debug, and integration of soft- 
ware modules. 

LANDS I 

Using a high-level language to generate 
code for microprocessors has advantages 
over assembly-language programming 
since programs are easier to understand 
and maintain and programmer produc- 
tivity is higher, lb support this approach, 
Ttektronix offers a language-oriented 
development system for C or Pascal called 
LANDS 1. The LANDS I package is an in- 
tegrated set of 16-bit language develop- 
ment tools consisting of a Language- 
Directed Editor (LDE), a compiler (C or 
Pascal), an Integration Control System 
(ICS), a high-level-language symbolic 
debugger, and a 16-bit macro assembler 
and linker. These products allow you to 
work through the software development 
and debug cycle in the same high-level 
language from code entry through 
debugging. 

Language-Directed Editors 

The Language-Directed Editors for C and 
Pascal combine the text manipulation 
functions of a general-purpose screen 
editor with the syntax-checking function 
of a compiler. The time saving features of 
LDE will shorten the learning time for 
designers new to the C or Pascal language, 
and make experienced programmers 
more productive. 

LDE identifies syntax errors during the 
editing session, minimizing the edit- 
compile iterations required to find and 
correct syntax errors. Syntax checking 
can be performed over the entire program 
or over specific functions, declarations or 
keyword statements. 



Compilers— C and Pascal 

For high-level-language programming, the 
LANDS I C and Pascal cross-compilers 
contain many enhancements for micro- 
processor programming. 

These enhancements include interrupt 
handling, bit-level data manipulation, 
assignment of variables to specific hard- 
ware addresses, and direct access to I/O 
ports without having to resort to assem- 
bly language code. The LANDS I C com- 
piler supports Kernighan and Ritchie's 
standard C and the propased ANSI C stan- 
dard and includes an implementation of 
the standard I/O libraries. 

Integration Control System (ICS) 

One m^or task associated with micro- 
computer design is to correctly interface 
the software with the specifics of the 
prototype hardware. 

LANDS I includes a unique tool for im- 
plementing the hardware/software inter- 
face called the Integration Control 
System. The user fills in a brief source file 
with parameters defining the software 
modules and hardware configuration. 
From this source file, ICS automatically 
handles the details and generates the 
necessary code and command files to ex- 
ecute code in the target system. 

High-Level Debug— C and Pascal 

Program debugging is a tedious and time- 
consuming task. Tek's LANDS I debug 
system increases your productivity by 
enabling you to debug code at the source- 
code level. 

Breakpoints can be set on statement 
numbers, procedure and function names, 
or on variables to halt program execution. 
Values can be returned to calling func- 
tions. This approach completely elimi- 
nates the time-consuming requirements 
of translating assembly-level debug infor- 
mation into its high-level counterpart. 

In addition, your program and variables 
can be displayed in high-level source 
form, which speeds the analysis. 

8- and 16-Bit Assemblers and Linkers 

Tfek assembler packages consLst of an 
assembler for the specific microprocessor, 
a sophisticated linker for locating code, 
and a library generator for creating 
source code for object modules and reus- 
ing object modules previously created. 
Tfektronix' assemblers and linkers include 
many features that are normally associ- 
ated only with high-level coding. 



ORDERING INFORMATION 

LANGUAGE DEVELOPMENT SOFTWARE 
C and Pascal LANDS I 

Includes: HLL compiler, assembler, LDE, ICS, 
HLL debug. 

CLAN68K C Support for 

68000/08/10 tlO 

CLAN86 C Support for 

8086/8088/186/188 $10 
PLAN68K Pascal Support for 

68000/08/10 $10 
PLAN86 Pascal Support for 

8086/8088/186/188 $10 

OPTIONS 
Option IC— VAX 780/8xxx 
Ultrix. +$10,990 
Option IF— VAX 780/8XXX VMS. +$10,990 

Option IL— Micro VAX Iiail Ultrix + $9, .340 

Option IN— MicroVAX II/lII VMS + $9,340 

Option IP— VAXstation Ultrix +$.3,840 

Option IQ— VAXstation VMS +$3,840 

Option IR*— SUN Series 3 + $3,840 

Option lU*— Tektronix 43xx +$3,840 
Option 3S— 12 Months Software 

Service +$1,100 
'CLAN68K only 

ASSEMBLERS 
ASMZ80 Z80/NSC80() As.sembler 
ASM8085 8085 Assembler 
ASM6809 6809 Assembler 
ASM 1750 1750 A.ssembler 
ASM68K 68000/08/10 Assembler 
ASM8086 8086/8088/186/188 
Assembler 

OPTIONS 

Option IC— VAX 780/8xxx Ultrix + $2,490 

Option IF— VAX 780/8xxx VMS + $2,490 
Option IL— MicroVAX II/III 

Ultrix +$1,990 

Option IN— MicroVAX II/IlI VMS. +$1,990 

Option IP— VAXstation Ultrix + $990 

Option IQ— VAXstation VMS + $990 

Option IR*— SUN Series 3 + $990 

Option lU'-lbktronix 43xx +$990 
Option 3S— 12 Months Software 

Service + $250 
• ASM68K only 

COMMUNICATIONS 
ICOM40A Integrated Com- 
munications System for V 

Systems $10 
OPTIONS 

Option IC— VAX 780/8xxx Ultrix +$1,990 

Option IF— VAX 780/8xxx VMS. +$1,990 

Option IL— MicroVAX II/III 

Ultrix +$1,490 

Option IN— MicroVAX II/III VMS. +$1,490 

Option IP— VAXstation Ultrix + $740 

Option IQ— VAXstation VMS TK50 + $740 

Option IR— SUN Series 3 + $740 

Option lU— Tfektronix 43xx + $740 

Option 3S— 12 Months Software 

Service + $250 

IBM PC SUPPORT 
Many of the above products are available on 
the IBM PC. Contact your Tfektronix Sales 
Representative for additional information. 



$10 
$10 
$10 
$10 

$10 

$10 
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TEK 



GLANDS II CODE 



GLANDS ir" 

68K Family C Development System 

• Integrated Set of ANSI C 
Development Tools 

• 68000/08/10/20 and 68030 (NEW) 
Support 

• Code Coverage Analyzer (NEW) 

• TekDB^" Source Level Debugger 

The Tektronix 68K Family ANSI C 
Language Development System (GLANDS 
II) is a complete software development 
environment for developing software in- 
tensive embedded applications for the 
68000/08/10/20 and now the 68030 
microprocessors. When code size and 
code speed is of critical importance, the 
GLANDS II compliler system will provide 
you with the code quality you need. 
GLANDS II supports large software pro- 
jects in a team environment with a G 
Language Directed Editor for fast, easy 
G code entry; a 68K Family ANSI C com- 
piler for producing fast, compact code; an 
Integration Gontrol System (IGS) for 
tailoring software modules to your pro- 
totype environment; an assembler/linker; 
and TfekDB, a source level debugger that 
supports both G and assembly level debug 
with an easy-to-use window interface. 
By addressing the needs of the entire 
software development cycle with tools 
that complement your host tools, 
Ttktronix' second generation GLANDS II 
helps software development schedules 
stay on track and keeps the constantly 
escalating cost of software development 
under control. 

C Language-Directed Editor (LDE) 

The G LDE is the same editor included in 
the LANDS I pnxlucts. New enhancements 
to G LDE include ANSI compatibility. 
68K Family Compiler 
The high-performance requirements of 
many embedded applications demand a 
compiler that makes full use of the pro- 
cessor's capabilities to generate fast and 
compact code. 

The 68K Family G compiler uses many 
techniques to produce fast compact code. 
These include constants folding, efficient 
addressing mode usage, automatic 
register allocation, dead code ehmina- 
tion, passing parameters in registers 
rather than on the stack, and in-line ex- 
pansion of many library routines. 
For those who need to generate code that 
can be loaded anywhere in memory at 
load time, PC (Program Counter) relative 
code can be generated. This feature is 
useful for developing applications that 
will be loaded off of disk. 
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C Source 



ICS Source 



LANDS Compiler Process 








Execute & 


ASM 




HLL Debug 


Source 




on MV 






System 



Code Coverage Analyzer 

Tfesting of software is one of the most time 
consuming and difficult tasks facing 
todays progrjimmers. The Gode Coverage 
Analyzer (CGA) is a powerful tool to help 
analyze the effectiveness of your test pro- 
grams, lb use the CCA, you compile your 
application with the CGA option, load it, 
and run it for the desired amount of time. 
The CGA then generates a report that 
identifies code that was never executed 
and how many times each line of code 
was executed. 

Assembler and Linker 

The GLANDS II full-function assembler is 
also designed for embedded applications. 
The assembler will optimize instructions 
and addressing modes wherever possible 
in order to reduce code size and speed 
execution. 

The assembler includes the many features 
you would expect from a high-quality 
assembler; full macro capabilities, for in- 
serting and modifying frequently used 
segments of source code, and conditional 
assembly, to generate object code that 
varies according to specified conditions. 

Integration Control System 

The Integration Gontrol System (IGS) was 
designed to help automate the task of 
software/hardware integration by serving 
as the central coordinator for the com- 
pile/assemble/Iink process. Rather than 
add hardware-specific information to 
your program modules, the information 



is stored in one IGS file. The compliler, 
assembler and linker then extract specifics 
from this configuration file to automatical- 
ly control the creation of load modules. 

By locating hardware specific informa- 
tion in one file, it is much easier to write 
portable code. Routines can be ported to 
new hardware by simply changing the ICS 
file. 

ORDERING INFORMATION 

CLA6820 68K FTamily C compiler, 
CLDE, Assembler/Linker, ICS, CCA »10 
OPTIONS 

Option 10— VAX 780/8XXX Ultrix. + $10,990 
Option IF— VAX 780/8XXX VMS. +$10,990 
Option XL— MicroVAX II/III Ultrix. + S9,340 
Option IN— MicroVAX II/III VMS. + $9,340 
Option IP— VAXstation Ultrix. +$3,840 
Option IQ— VAXstation VMS. + $3,840 
Option IR— SUN Series 3. +$3,840 
Option lU—Tfektronix 43xx. +$3,840 
Option 3S— 12 Months Software 
Service. +$1,100 

ASM6820 68K Family Assembler/ 

Linker/ICS $10 
OPTIONS 

Option 10— VAX 780/8xxx Ultrix. +$3,490 

Option IF— VAX 780/8xxx VMS. + $3,490 
Option IL— MicroVAX II/III Ultrix. + $2,990 

Option IN— MicroVAX II/III VMS. + $2,990 

Option IP— VAXstation Ultrix. + $1,490 

Option IQ— VAXstation VMS. +$1,490 

Option IR— SUN Series 3. + $1,490 

Option lU-ltektronix 43xx. +$1,490 
Option as— 12 Months Software 

Service. + $350 
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V SYSTEMS 



TEST 
INTEGRATE 



V Systems 8- and 16-Bit 

Microprocessor Support Systems 

• 8- and 16-Bit Reai-Time Emulation 

• Modular Universal System 

• Expansion Capability 

• Ethernet Support (NEW) 

lb support the test and integration phases 
of a user's project, Ttek offers V Sys- 
tems—complete 8- and 16-bit micro- 
processor development systems. Modu- 
larity and universality are key features of 
the V Systems enabling them to be con- 
figured to meet your needs. Modular op- 
tions include: 

• Full Range of Microprocessor Support 

• Program Memory— 64K to 2 M bytes 

• Trigger Trace Analyzer (TTA) 

• Memory Allocation Controller 

• Comunication Options 

Real-Time and Transparent Emulation 

Real-time emulation, standard on all 8- 
and 16-bit emulators, is accomplished by 
executing code on a processor identical 
in function to the one targeted for the 
prototype hardware. The emulator pro- 
cessor is run under the control of power- 
ful debug software that allows control 
and tracing of the code's execution. This 
debug software does not need to be 
linked into your code or use any of your 
memory or interrupt lines. Ttek's superior 
emulators allow your code to execute in 
real time, with no wait states inserted or 
clock pulses stretched. This means the 
emulator is fully transparent to the user, 
therefore, you do not spend time "work- 
ing around" the development system. 

TTA Captures Reai-Time Events 
(standard with V Systems) 

A powerful option to Tbk emulators is the 
Trigger Trace Analyzer (TTA), which uses 
a high-speed trace buffer to capture real- 
time software and hardware logic events, 
with the prototype running at the 
design's full specified operating speed. 
Multiple-word recognizers allow you to 
define sophisticated triggers when trac- 
ing code execution. And data qualifica- 
tion allows you to capture only the data 
you wish to see. 

Three Modes of Emulation 

The V-Systems enable you to incremen- 
tally integrate your prototype software 
and hardware. Starting with mode 0, you 
can do a m^ority of your software design 
without a prototype. Using Supervisor 
Calls (SVCs) to simulate I/O, mode debug 
can begin long before actual hardware is 
available. 



MODES OF EMULATION 
Phased Emulation— Mode 




Phased Emulation— Mode 1 




Phased Emulation— Mode 2 




Once prototype hardware is available, 
designers gradually move from using 
emulation system resources to using pro- 
totype resources (mode 1). The final step 
is to use all of the prototype resources 
(mode 2) to execute the program. Because 
of the transparent nature of Tfek emula- 
tors, your prototype will rehably perform 
in mode 2 ais it will in actual operation 
with the emulator disconnected. 

Lx>cai Area Network Connections 

Downloading of code has always been a 
bottleneck when using Microprocessor 
Development Systems. A new Ethernet 
connection is now available to connect V 
Systems to industry standard networks. 
Ethernet support is available on 
VAX/Ultrix, VAX/VMS, SUN-3, and Ifek 
43xx systems. With this option you can 
download code up to 32 times (from 20 
minutes to 32 seconds) faster than over 
standard RS-232. 



ORDERING INFORMATION 

V SYSTEMS 

Included: 8540A Integration Unit, 8- or 16-bit 
emulation support (emulator and probe) with 
128K-byte memory and Trigger TVace Analyzer. 

$14,500 
S24,90O 
$24,900 
$24,900 
$14,500 
$24,900 
$24,900 
$14,500 
$24,900 
$24,900 



VZ80 Emulation Support 
V68000A Emulation Support 
V68008 Emulation Support 
V68010 Emulation Support 
V6809 Emulation Support 
V80186 Emulation Support 
V80188 Emulation Support 
V8085 Emulation Support 
V8086 Emulation Support 
V8088 Emulation Support 
OPTIONS 
Option 11— 512K Bytes Tbtal 
Memory 

Option 12— 768K Bytes Tbtal 
Memory 

Option 13— IM Bytes Tbtal 
Memory 

Option 14— 2M Bytes Tbtal 
Memory 

Option 18 — Serial Comm 
Accelerator 

Option 19 — LAN Connection 



-K $2,900 

-I- $4,000 

-I- $6,000 

+ $12,000 

-t- $1,000 
■•-$2,000 
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TPl/ MULTI-V 
I Cr\ SYSTEM, 




Multi-V System 

66020 Development System 

• 25 MHz Real Time Emulation (NEW) 

• Performance Analysis (NEW) 

• Software Executer 

» TekDB™ Source Level Debugger 

The Tfektronix Multi-V System is a com- 
plete software hardware toolkit for 
developing embedded 68020 applications. 
It supports large design teams from initial 
code development to final software/hard- 
ware integration. 

The Multi-V system consists of a Software 
Executer for developing code before a 
prototype is available; a real-time emula- 
tion system that runs up to 25 MHz with 
no wait states; a Trigger State Analyzer 
for real-time, bus state and timing 
analysis; a Performance Analyzer for op- 
timizing your code; up to 12 MB of pro- 
gram memory for developing large ap- 
plications; and an Ethernet connection 
for fast downloads. 

Multiple tools can be combined in a single 
Multi-V mainframe and each can be ac- 
cessed via a local area network, making 
the Multi-V System a cost-effective design 
solution. Because of its modularity, the 
Multi-V System can be easily reconfigured 
or upgraded to keep up with your chang- 
ing 32-bit development needs. 

Software Executer 

The Software Executer provides a known 
good environment for developing code 
before your hardware is available. Early 
in the design cycle, users can start 
developing their code using GLANDS II 
and running it on the Software Executer 



at processor speeds. When your software 
is ready to be tested with a prototype, the 
Software Executer can be upgraded to 
full emulation by adding an emulator 
pod. Since the Software Executer uses 
the same TfekDB user interface and source 
level debugger as the emulator, transition 
time is minimal. 

68020 Emulators 

Two 68020 emulators are available; a 
16.67 MHz version for less demanding ap- 
plications and a NEW 25 MHz emulator 
for the ultimate in performance. The 25 
MHz emulator contains all of the func- 
tionality of the 16.67 MHz emulator plus 
128K of real-time, no-wait, state memory. 

Real-Time Trace/Timing Analysis 

The Trigger State Analyzer (TSA) is a real- 
time bus state analyzer that makes it easy 
to solve complex software and hardware 
problems. The TSA can be used as a tim- 
ing analyzer so you can fine-tune your 
time-critical routines, or as a bus state 
analyzer that can display both C and 
assembly code to help you trace your 
program. 

Performance Analysis (NEW) 

For quickly characterizing your applica- 
tion program a Performance Analyzer 
(PA) that will run on both 68020 
emulators or the Software Executer is in- 
cluded. The PA displays timing 
characteristics for the selected ranges 
( > 2048 ranges available) in a bar-line for- 
mat that shows execution times as a 
percentage of total time. A key feature of 
the PA is that it can be automatically set 
up from the output of the GLANDS II 
compiler or assembler. 



TekDB C Source Level Debugger 

As programs get larger and more com- 
plex, more powerful tools are needed for 
efficient program debug and verification. 
TfekDB, a standard feature of the Multi-V 
System, is a state-of-the-art G source code 
and assembly level debugger. It's win- 
dowed user interface provides complete 
control over your embedded code. 

Ethernet/RS-232 Communication 

The traditional bottleneck in using 
microprocessor development systems has 
been downloading code from the host 
computer into your prototype. While 
RS-232 is the most convenient interface 
for downloading code, it is also the 
slowest. Tfektronix has solved this pro- 
blem by adding Ethernet connections to 
its development systems. The Multi-V 
system supports DEC/Ultrix, DECA'MS, 
SUN-3, and Tfek 43xx system based 
networks. 

Multi-User/Muiti-Tool System 
Configuration 

An inherent capability of the Multi-V 
System is the ability for one user to con- 
trol two emulators in one mainframe. 
With a simple expansion cable, you can 
connect an additional 3 mainframes to 
your Multi-V System to give you control 
of up to 8 emulators or software ex- 
ecuters. Alternatively, up to 8 users can 
each control their own emulator or soft- 
ware executer. 



ORDERING INFORMATION 

MV6820 68020 Microprocessor 
Development System S6,900 
Includes— Mainframe, power supply, controller 
card. 

OPTIONS 

Option 06—16 MHz Software 

Executer + $6,400 

Option 08—16 MHz Emulator 

and Emulator Controller + $13,500 

Option 09—25 MHz Emulator 

and Emulator Controller + $16,500 

Option 10— Trif«er State Analyzer + $6,000 

Option 11 — Mainframe Expansion 

and 1st I/O Probe ■•-$1,250 

Option 12— 2nd I/O probe +$1,000 

Option 15— 1MB Program Memory + $3,000 

Option 16— 2MB Program Memory + $4,600 

Option 17— 3MB Program Memory + $6,200 

Option 18— Ethernet Interface -i- $2,000 

TekDB— User Interface/debugger." 
Option IC— VAX 780/8xxx Ultrix." 
Option IF— VAX 780/8xx VMS." 
Option IL— MicroVAX II/UI Ultrix." 
Option IN— MicroVAX IVUl VMS." 
Option IP— VAXstation Ultrix." 
Option IQ— VAXstation VMS." 
Option IE— SUN Series 3." 
Option lU— Tbktronix 43xx." 
Option as— 12 Months Software Service." 

" Contact your local sales office. 
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■"[ZL/ DEBUG MONITOR 
C r\ LOGIC ANALYZER 



NEW 



ITekDB Monitor 

68K Family Debug ROM Monitor 



• Develop Real-Time Embedded 
Software 

• 68000/08/10/20 & 68030 (NEW) 
Support 

• TekDB^" Source Level Debugger 

• Compatible with Logic Analyzers 

Debug monitors have been a favorite way 
to debug embedded software for years. 
However, they generally offered only 
rudimentary debuggirig capability— stop at 
an address, examineTpatch memory, and go 
at an address. Tfektronix has expanded on 
this concept and developed a debug 
monitor with the functionality of an in- 
circuit emulator and integrated it with 
TfekDB, a proven C source level debugger. 
This powerful combination of products 
provides the software engineer a new and 
flexible low-cost software development 
environment. 

TekDB C Source Level Debugger 

TfekDB is a state-of-the-art windowed C 
source code debugger and user interface 
that provides you with complete control 
over your embedded code. This user inter- 
face and debugger works with the TfekDB 
Monitor and the 68020 Multi-V Develop- 
ment System. 

The TfekDB interface consists of many win- 
dows including: 

• Source Code • Memory 

• Stack • Variables 

• Register • Configuration 

• User Program • Command 

Each window is updated with new infor- 
mation whenever a breakpoint is reached. 
Three or four windows appear on the 
screen at any one time and each can be 
resized to meet your requirements. 

TekDB Monitor 

The TfekDB Monitor is about 4K bytes of 
code that a user programs into his pro- 
totype's EPROM. This monitor performs 
two basic functions: 1) it establishes com- 
munications with a host computer, and 2) 
it links your embedded software to the 
TfekDB debugger. 
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The TfekDB Monitor gives you the func- 
tions of an in-circuit emulator except for 
hardware breakpoints or real-time func- 
tions such as real-time trace, timing 
analysis, or performance analysis. 
However, with the addition of a logic 
analyzer, even these emulator functions 
can be performed. 

Using the Debug Monitor with a Logic 
Analyzer 

Real-time trace, hardwEire breakpoints, 
timing analysis, and performance analysis 
can be obtained with a logic analyzer such 
as the Tfek 1241 used in conjunction with 
the debug monitor. Use of a 
microprocessor-specific probe allows the 
logic analyzer to monitor the micro- 
processor's activity in reed time. 

Real-time trace, hsuxiware breakpoints, 
timing analysis, and jjerformance analysis 
can be performed with the TfekDB Monitor 
and a logic analyzer. After the logic 
analyzer has been set up to trace/time the 
desired events, you can then have the LA 
trigger the debug monitor to stop your ap- 
plication when the acquisition buffer is 
full or the measurement is finished. 



ORDERING INFORMATION 

MV68KM— TtkDB & 68K Debug 

Moiutor. $10 

MV68KMS— 68K Debug Monitor 

Source and Right-to-Use license. SIC 

MV68KMK— 68K Debug Monitor 

Development Kit. SIO 

Includes: TfekDB, Debug Monitor, CLANDS II, 

Monitor source. 

OltlONS 

Option IC— VAX 780/8xxx Ultrix. 

(MV68KM) S6.990 

(MV68KMS) + S2.490 

(MV68KMK) f $17,540 
Option IF— VAX 780/8xxx VMS. 

(MV68KM) + $6,990 

(MV68KMS) +$2,490 

(MV68KMK) +$17,540 
Option IL— MicroVAX lim Ultrix. 

(MV68KM) + $3,990 

(MV68KMS) + $2,490 

(MV68KMK) +$13,490 
Option IN— MicroVAX Il/m VMS. 

(MV68KM) + $3,990 

(MV68KMS) + $2,490 

(MV68KMK) +$13,490 
Option IP— VAXstation Ultrix. 

(MV68KM) + $2,490 
(MV68KMS)" 

(MV68KMK) + $7,640 

Option IQ— VAXstation VMS. 

(MV68KM) + $2,490 

(MV68KMS)'i 

(MV68KMK) + $7,640 

Option IR— SUN Series 3. 

(MV68KM) + $2,490 

(MV68KMS) +$2,490 

(MV68KMK) + $7,640 

Option lU— Tfektromx 43xx. 

(MV68KM) +$2,490 

(MV68KMS) +$2,490 

(MV68KMK) + S7.640 

Contact your local sal^s office. 
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EMULATORS 



Emulation Systems 
and Design 
Environments 

• Real-Time Emulators 

• VAX ULTRIX and VMS Support 

• SUN UNIX 

• Tektronix UTek Support 

• MS DOS Support 

• Ethernet and RS-232 
Communications 

lb support your engineering environment, 
Tfektronix has tailored tools for working in 
several different computer environments. 
By providing tools on the most popular 
host computer environments, you can con- 
figure a microprocessor development 
system to best match your requirements. 



Tek/DEC Software Compatibility 

Tfek offers powerful high-level language 
tools, both C and Pascal LANDS packages, 
and many popular assemblers on Digital 
Equipment Corporation's VAX series of 
computers using the VMS or ULTRIX 
operating systems. This Tfek/DEC combina- 
tion gives you a powerful series of options 
when configuring your design 
envirorunent. 

You can run Ttek software development 
tools on the VAX to produce executable 
object code, and easily download the code 
to a V8, V16, or Multi-V Development 
System to perform emulation/debug tasks. 
Tfek supplies you with the software need- 
ed to make your VAX/Development 
System function as a turnkey system. 

Tek/SUN and Tek Workstation Support 
Now Available 

Tbktronix has broadened its host computer 
support with the addition of the SUN 3 
and Tfektronix 4300 Series Engineering 
Workstations. Now you can 



configure your engineering workstations 
with Tfektronix Ethernet support, giving 
any workstation access to both LANDS 
software development tools, or emulation- 
based symbolic and source level debugg- 
ing tools. 

ColorKey-t- User Interface 

ColorKey -t- and the Tfek color graphics ter- 
minals work together to give simple single- 
keystroke access to the DEC VAXA'^MS or 
ULTRIX operating system and Tfek's 8 and 
16-bit microcomputer design tools. 

The color coding and graphically defined 
soft keys guide you through the system 
with a minimum of effort or knowledge. 

TekDB User Interface 

TfekDB provides the latest in source level 
debug capability for Motorola's 68000 
family of microprocessors. 

LANDS and Emulation Based Micro- 
processor Support 

See Software Supjjort listing below. 



SOFTWARE SUPPORT 



Processor 


Emulation 


VAX/VMS 


VAX/Ultrix 


SUN-3 


Tek 4300 


IBM PC 


68030 




Assembler 
Monitor 
LANDS II 


Assembler 
Monitor 
GLANDS II 


Assembler 
Monitor 
GLANDS II 


Assembler 
Monitor 
GLANDS II 




68020 


M\/6820 


Assembler 
Monitor 
GLANDS II 
Ada LANDS 


Assembler 
Monitor 
GLANDS II 


Assembler 
Monitor 
GLANDS II 


Assembler 
Monitor 
GLANDS II 




68000/08/10 


V68000A 

V68008 

V6810 


Assembler 
Monitor 
GLANDS 1 
Pascal LANDS 


Assembler 
Monitor 
GLANDS 1 
Pascal LANDS 


Assembler 
Monitor 
GLANDS 1 
Pascal LANDS 


Assembler 
Monitor 
GLANDS 1 


Assembler* 
G* 

Pascal* 


8086/186 
8088/80188 


V8086 
V8088 
V80186 
V80188 


Assembler 
GLANDS 1 
Pascal LANDS 


Assembler 
GLANDS 1 
Pascal LANDS 






Assembler* 
G* 

Pascal* 


1750A 


V1750A 


Assembler 
Ada LANDS 


Assembler 








Z80 


VZ80 


Assembler 

c- 

Pascal* 


Assembler 
C* 

Pascal* 






Assembler* 
C* 

Pascal* 


8085 


V8085 


Assembler 
C* 

Pascal* 


Assembler 
C* 

Pascal* 






Assembler* 
C* 

Pascal* 


6809 


V6809 


Assembler 


Assembler 






Assembler* 



Z8001/2 8540A Assembler Assembler 

8300E54 
8300P54 
8300P55 



Distributed from Microtec Research 
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The DAS 9220 mainframe and the color display form the cornerstone of the 9200 Series. 



DAS 9200 



Series 



Digital Analysis System 

Tek 9200 communication module 
92C02 (mainframe option 2C) complies 
with IEEE Standard 488.1-1987 and with 



GPIB 



Tektronix Standard Codes and Formats. 

The Digital Analysis System (DAS) 9200 
Series is a modem, configurable architec- 
ture that allows you to install the data ac- 
quisition and pattern generation modules 
you need today and easily expand or 
reconfigure as your needs grow and 
change. The high-resolution, color display 
and a menu-driven interface make the 
DAS 9200 system easy to learn and use. 

The DAS 9220 mainframe and 9201T col- 
or display are the foundation of the 9200 
Series. The mainframe is composed of a 
68010 CPU, 8M-bytes of system RAM, 



40M-byte hard disk, 1.2M-byte floppy disk, 
three RS-232 I/O ports, and a 750-watt 
jxjwer supply. A lower cost mainframe, the 
DAS 9219, is also available. 

Several data acquisition and pattern 
generation modules can be added to these 
base systems. The modules are chosen by 
the number of channels, operating sf)eed, 
and analysis features required. These sub- 
systems allow you to increase the channel 
width by adding expansion boards. Refer 
to the DAS 9200 Performance Summary 
on page 337 for an overview. 

Most any combination of data acquisition 
and pattern generation cards may be in- 
stalled in a DAS 9200 system. These cards 
may interact in real time. For instance, two 
acquisition modules can be set up to run 
at different clock speeds yet display the 
acquired data in a time correlated for- 



mat. This feature enhances the debugging 
of multi-processor designs. Or you could 
set an acquisition module to monitor the 
UUT for a specific event to occur When 
that event is recognized, the acquisition 
module would then instruct the pattern 
generator to begin. 

Ease of Use 

AU of this power doesn't come at the ex- 
pense of user frustration. You control all 
of the DAS 9200 set-ups and operations 
through an intelligent menu-driven user 
interface. Each selection field is actually 
a pop-up menu that ILsts every item 
available for that field. Additionally, every 
menu entry or pop-up menu item is back- 
ed with a context-sensitive, on-line help 
system called NOTES. You can ask for 
NOTES on any item, at any time by press- 
ing the NOTES key on the keyboard. 
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Multitasking 

The DAS 92CX) allows you to define clusters 
of cards, either acquisition, pattern 
generator, or both. By defining two 
clusters you effectively create two logic 
analyzers that can be operated in- 
dependently or simultaneously. This 
would allow you to baby-sit your design 
for an intermittent failure with one 
cluster, and at the same time use the se- 
cond cluster for other operations. 

Expansion 

Your initial investment in the DAS 9200 
can grow along with your needs. The 
seven card slot DAS 9220 or DAS 9219 can 
be expanded by adding up to three 92E9 
expansion mainframes. This can yield a 
system with 28 available card slots. Each 
DAS 92E9 has eight card slots, a 750-watt 
power supply, and an Expai^ion Receiver 
Interface. It has no CPU, disks, system 
memory, or display. 

lb connect a 92E9 expansion mainframe 
to the DAS 9220 mainframe, the top card 
slot of the DAS 9220 must contain an Ex- 
pansion Interface card or Expansion/ 
GPIB Interface card. This Expansion In- 
terface card connects to the Expansion 
Receiver in the 92E9 with cables supplied. 
This process is the same for the DAS 9219 
or other 92 E9 expansion mainframes. DAS 
9200 systems with two or more expansion 
mainframes must be rack mounted. 

Pace Setting Memory Depth 

Deep memory is the only means of 
dependably capturing the source of a pro- 
blem when it happens long before the 
symptoms, or when the failure mode is in- 
frequent or not repeatable. With the in- 
troduction of the 32K deep 92A60 and 
92A90 acquisition cards, Tektronix 
established a new level of usefulness for 
logic analyzers. The 92A60D and 92A90D 
extend this deep memory to 131K! This 
means you can, in one pass, capture 131 
times as much data, compared to other 
competitive logic analyzers. This large 
window of information (either before, 
after, or around the trigger point) is ac- 
quired without repetitive store and re- 
start cycles. 




Up to three aiixittsion mair^rames can be connected to the DAS 9219 mainf rame, in daisy-chain 
fashion, for a total of 28 slots. In an Automated Tkst Environment, the DAS 9200 can Ik set up 
and controlled over either RS-232 or GPIB interfaces. 

DAS 9200 PERFORMANCE SUMMARY 



Maximum Channels 



M/F 



Card Name 


Type 


Speed 


per 
Card 


per 
Module 


per 
System 


Memory 
Depth 


Slots 
Req'd 


92A16/92A16E 


Acquisition 


200 MHz 


16 


96 


384 


4K 


1 


92A60 


Acquisition 


20 MHz 


60 


60 


360 


32K 


2 


92A60D 


Acquisition 


20 MHz 


60 


60 


360 


131K 


2 


92A90 


Acquisition 


20 MHz 


90 


90 


540 


32K 


2 


92A90D 


Acquisition 


20 MHz 


90 


90 


540 


131K 


2 


92HS8/92HS8E 


Acquisition 


2 GHz 


8 


32 


160 


8K 


2 (2/32 
ch) 


92S16 


Pattern Generator 
(algorithmic) 


50 MHz 


18*' 
32*2 


270*3 
480*« 


936*3 
1664*'' 


IK 


1 


92S32 


Pattern Generator 
(sequential) 


50 MHz 


36*' 
64*2 


288*' 

512*2 


1008*' 
1792*2 


8K 
4K 


1 
1 



Using P646M 9-chan7iel pattern-generator pnobes 
" Using P6463 16-channel pattern-generator prolies. 
•3 92SI6 controlling multiple 92S32s; P6464 probes. 
'* 92S16 controlling muUiple 92S32s; P6463 probes. 
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This split-screeti display shows data acquired simullaiieous- 
ly from a m icroprocessor (using 92A90) and from bus limiiiy 
signals (using 92A16). 



Hardware Timing Analysis 

Configured with 92A16 data acquisition modules, a DAS 
9200 system makes an unbeatable tool for timing 
analysis and hardware integration. With the "bus-form" 
display you can define any number of channels to be 
displayed as a single trace. Using this format you could 
look at all acquired data on the display at one time! And 
the ability to display data acquired from non-synchro- 
nized circuit elements as time correlated data in a tim- 
ing diagram will help you: 

• Monitor a state machine synchronously 

• Monitor the state machine synchronously and sur- 
rounding circuitry asynchronously 

• Synchronously acquire transactions on both sides of 
a dual-port RAM 

• Sample data from different parts of a circuit at dif- 
ferent synchronous rates 

• Identify which functional block is central to a problem 




Hardware/Software Integration 

Configured with both a 92A16 and 92A60 or 92A90 
cards, the DAS 9200 will help you evaluate the complex 
interactions between hardware and software. It lets you 
view disassembled microprocessor activity on the same 
display as high-resolution timing information, with true 
time correlation of all data. You can use the acquisition 
modules to: 

• Pinpoint logic timing problems that occur relative to 
specific software events 

• Evaluate dynamic memory and peripheral timing 
under a variety of conditions 

• Perform high-resolution timing measurements of any 
circuitry interfaced to a microprocessor 



This display shows time-correlated data from a microprocessor, 
the dynamic RAM controller, and high-speed logic independerU 
of the microprocessor bus. 

Software Analysis 

Configured with a 92A60D and 92A90D acquisition 
cards, the DAS 9200 system helps you monitor as many 
as six microprocessors at once! With its 16-state trigger- 
ing and memory depth to 131,000 samples you can also: 

• Handle the most complex, multi-phase microprocessor 
clocking schemes 

• Accurately follow and capture the execution of your 
most sophisticated software 

• Acquired an entire subroutine's execution in one pass 

• Time-stamp the acquired data to time correlate ac- 
quired data from more than one microprocessor 

• Filter the acquired data to just the information of in- 
terest; i.e., just subroutine calls and returns or con- 
trol flow changes 



M lew bwcTsUt Ola^l^ Pumm 
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D»l» 88888889 ■ ■■ — — — ■ ■ 

A<M^v imiaiD — — — — — MtMtMC mmuK 



This display shows data acquired simultaneously from two 
microprricessors using separate 92A60/92A90 modules. The 
display in the loicer window irwludes register deduction. 
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Microprocessor Support 

Tlic DAS 9200 offeiM a family of microprocessor support packages. Each 
of these provides an automated instrument configuration file, 
microprocessor-specific mnemonic dissembly software, and a pre- 
configured connector to the microprocessor see the microprocessor 
selection guide on pages 321 and 322 for information on the specific 
support packages available. These support packages allow you to: 

• Quickly integrate multiple microprocessors by acquiring the execu- 
tion from each simultaneously and then displaying time-correlated 
disassembly 

• Display register content information deduced from accquired data 
simultaneously with disassembly 

• Track down stack related problems using the Stack Display Format 
to scroll through acquired data and see the dynamic changes your 
code is making 

• Outline program flow by filtering acquired data to display only 
Subroutine Calls and Returns 

• Monitor an area of memory (an array of variables as an example) 
to see variables change 

• Replace absolute addresses and data with your software symbols for 
both display and trigger specification 
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stack-simulation display. Problems like stack ovcrjlmv of 
subroutines that don't correctly restore the stack pointer can 
bequickly identified by ivatching a continually updated stack 
model as you scroll through disassembly. 




Disk-based mnemonics and si ngle conncct ion protw adapters make DAS 9200 
microprocessor support versatile and easy to use. liefer to page 320. 



Performance analysis 

Both the 92A60 and 92AP0 acquisition cards support Performance 
Analysis which allows you to monitor your software execution in real 
time without the delays and compromises of break-points, wait states, 
or debug code. And to put it all together, the color graphic 9201T display 
makes the information easy to acce.ss and easy to interpret. 
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Data Display lets you see how variable space is modified by 

your .soft u a re. 
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Performance atuilysis yiivs a graphic report on the activity 
of your code. This display shows an overview of the activity 
percentages of 16 different subroutines. 
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NOTE: All DAS 9200 products (including standard configurations, mainframes, and modules) include an extended warranty pro- 
viding one year of on-site service. 



STANDARD CONFIGURATIONS 



Model 
Number 


Recommended 
Application 


Composed of*< 


Performance 
Overview 


Price 


DAS 9230 


General-purpose H/W analysis 
with 8-, 16-bit microprocessor 
support 


1 92A16 with P6460 probes 
1 92A60 without leadset 
1 92S16 


16-ch 200-MHz async/IOO-MHz sync 
8-, 16-bit n? support 
18-ch, 50-MHz stimulus 


$31,230 


DAS 9232*2 


General-purpose H/W analysis 
with 8-. 16-. 32-bit microprocessor 
support 


1 92A16 with P6460 probes 
1 92A16E with P6460 probes 
1 92A90 without leadset 
1 92S16 

1 92S32 with P6465 probes 


32-ch 200-MHz async/IOO-MHz sync 
8-, 16-, 32-bit n? support 
50-ch 50-MHz stimulus 


$52,780 


DAS 9240 


Timing analysis 


1 92A16 with P6461 Probes 
1 92A16E with P6461E Probes 


32-ch 200-MHz async/sync 


$31,400 


DAS 9241 


64 Channel, 200 MHz State/Timing 
Analysis System 


2 92A16 with P6461 Probes 
2 92A16E with P6461 Probes 


64-ch 200 MHz async/sync 


$44,000 


DAS 9242 


High-speed timing 


1 92HS8 

1 92A16 with P6461 Probes 

1 y«iAlDh with rb4Dlh rrooes 


8-ch 2-GHz async 

32-ch 200-MHz async/sync 


$56,940 


DAS 9250 


Single Microprocessor Support 

Tor o- or ID-DIt 


1 92A60 without leadset 


60-ch 20 MHz async/sync 
supports one 8- or 16-bit /xP 


$16,410 


DAS 9252 


Single Microprocessor Support 
for 8-, 16-. or 32-bit 


1 92A90 without leadset 


60-ch 20 MHz async/sync 
Supports one 8-, 16-, or 32-bit /iP 


$18,180 


DAS 9253 


Dual Microprocessor Support 
for 8- or 16-bit n? 


2 92A60 without leadsets 


120-ch 20 MHz async/sync 
Supports two 8- or 16-blt /iP 


$26,640 


DAS 9254 


Dual Microprocessor Support 
for 8-. 16-. or 32-bit 


2 92A90 without leadsets 


180-ch 20 MHz async/sync 
Supports two 8-, 16-, or 32 bit n? 


$30,550 


DAS 9255 


180 Channel Software Analysis 
for 8- or 16-but ^9 


3 92A60 without leadsets 


180-ch 20 MHz async/sync 
Supports three 8- or 16-blt pP 


$36,750 


DAS 9256 


270 Channel Software Analysis 
for 8-. 16-, or 32-bit jiP 


3 92A90 without leadsets 


270-ch 20 MHz async/sync 
Supports three 8-, 16-, or 32-bit liP 


$45,330 


DAS 9257 


240-Channel Software Analysis 
for 8- or 16-bit n? 


4 92A60 without leadsets 

1 DAS 92E9 Expansion Mainframe 

1 GPIB/Expansion Interface 


240-ch 20 MHz async/sync 
Supports four 8- or 16-bit /iP 


$55,015 


DAS 9258 


360 Channel Software Analysis 
for 8-, 16-, or 32-bit txP 


4 92A90 without leadsets 

1 DAS 92E9 Expansion Mainframe 

1 GPIB/Expansion Interface 


360-ch 20 MHz async/sync 
Supports four 8-, 16-, or 32-bit /xP 


$66,955 


DAS 9260*3 


ASIC prototype verification 


1 92A16 with P6460 probes 
3 92A16E with P6460 probes 

2 92S32 with P6465 probes 
TF100 test fixture 

92DV software 


128-pin 50-MHz /\SIC verification 
system: 64 pins acquisition and 
64 pins stimulus 


$68,110 


DAS 9262*> 


ASIC prototype verification 


1 92A16 with P6460 probes 

5 92A16E with P6460 probes 

3 92S32 with P6465 probes 

TF100 test fixture 

92DV software 

DAS 92E9 expansion M/F 

92C02 GPIB/expansion 


192-pin 50-MHz ASIC verification 
system: 96 pins acquisition and 
96 pins stimulus 


$106,350 


DAS 9264*3 


ASIC prototype verification 


2 92A16 with P6460 probes 
6 92A16E with P6460 probes 
4 92S32 with P6465 probes 
DAS 92E9 expansion M/F 
92C02 GPIB/expansion 
TF100 test fixture 
92DV software 


256-pin 50-MHz ASIC verification 
system: 128 pins acquisition and 
128 pins stimulus 


$134,500 



All cor\fiffumlions include a DAS 9219 maivframe and 9201T color display. 
Includes mainframe Option I A (II5-V, single-phase power supply, 15-A power cord). 
" Includes mainframe Option A4 (SSO-V, single-phase power supply, 10-A power cord). 
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DAS 9200 STANDARD CONFIGURATIONS (cont) 



Model Recommended 
Number Application 


Composed of* 


Performance 
Overview 


Price 


192-pin, 50 MHz DAS 9200 
Pre-configured Test System 


1 92A16 with P6460 probes 
5 92A16E with P6460 probes 
3 92S32 

DAS 92E9 expansion M/F 
92C02 GPIB/expansion 


192-pin 50 MHz test system 
96 pins acquisition and 
96 pins stimulus 


S95.120 


265-pin, 50 MHz DAS 9200 
Pre-contigured Test System 


2 92A16 with P6460 probes 
6 92A16E with P6460 probes 
4 92S32 

DAS 92E9 expansion M/F 
92C02 GPIB/expansion 


256-pin 50 MHz test system: 
128 pins acquisition and 
128 pins stimulus 


$117,890 


AAA t PA A ■ 1 J _ A ^ A A A A 

360-pln, 50 MHz DAS 9200 
Pre-configured Test System 


6 92S32 

DAS 92E9 expansion M/F 
92C02 GPIB/expansion 


360-pin 20 MHz test system: 
180 pins acquisition and 
192 pins stimulus 


$i0U,9«:0 


512-pin, 50 MHz DAS 9200 
Pre-configured Test System 


3 92A90 
8 92S32 

DAS 92E9 expansion M/F 
92C02 GPIB/expansion 


512-pin 20 MHz test system: 

270 pins acquisition and 
256 pins stimulation 


$132,480 



•' All confiffurations include a DAS 9219 mai)\frame and 9201T color display. 

" Includes maittframe Option lA (115-V. single-phase pouter supply, 15-A power cord). 

" Includes mairtfrxime Option A4 (230-V, single-phase power supply, lO-A power cord). 



DAS 9200 MAINFRAMES AND TERMINAL 

DAS 9219 Mainframe with 2 Mbyte 
RAM, 20 Mbyte hard disk, 400 Kbyte 
noppy $9,970 
OPTIONS 
(DAS 9219 only) 
Option 04— EMI Shielding for 
VDE 0871, Class B $1,200 
Option 10— Substitute 1.2 Mbyte 
floppy for 400 Kbyte ■^ $250 

Option 13— Substitute 40 Mbyte 
hard disk for 20 Mbyte + $700 

Option 14— Substitute 20 Mbyte 
removable hard disk for 20 Mbyte -i- $1,200 
Option 2C— Expansion/GPIB com- 
munications module + $1,950 

DAS 9220 High Performance 
Mainframe with 8 Mbyte RAM, 40 
Mbyte hard disk, 1.2 Mbyte floppy $13,970 
OPTIONS 
(DAS 9220 only) 
Option 04— EMI shielding for 
VDE 0871, Class B + $1,200 

Option 12— Substitute 20 Mbyte 
hard disk for 40 Mbyte - $700 

Option 14— Substitute 20 Mbyte 
removable hard disk for 40 Mbyte + $1,200 
Option 15— Substitute 400 Kbyte 
noppy for 1.2 Mbyte -$250 
Option 20 — Expansion/GPIB com- 
munications module + $1,950 

DAS 92E9 Expansion mainframe $6,705 
OPTIONS 
(DAS 9219, DAS 9220, DAS 92E9) 

Option lA— 11.5V 1.5A Cord NC 

Option IB— 125/208V 3-phase 

power supply +$180 



ORDERING INFORMATION 

Option 05— Rackmount kit + $400 

Option 30 — Expansion module +$1,350 
Option 88 — Factory configuration." 

9201T Color display terminal $3,635 

INSTRUMENT MODULES 
92A16 16-ch acq bd, 200 MHz, 4K 
deep, w/2 P6461 probes $9,750 
OPTIONS 
(92A16 only) 
Option ID— Delete probes - $3,000 

Option 2S— Substitute 2 P6460 
probes -$2,000 

92A16E 16-ch acq expension bd, 

200 MHz, 4K deep, w/2 P6461E 

probes $9,340 

OPTIONS 
(92A16E only) 
Option ID— Delete probes - $2,600 

Option 2S— Substitute 2 P6460 
probes -$1,600 

92A60 8-bit & 16-bit /iP Analysis 
module, 60 ch acq, 20 MHz, .32K 
deep, w/probe and G/P leadset $9,860 
92A60D 8-bit & 16-bit ^iP analysis 
module, 60 ch acq, 20 MHz, 128K 
deep, w/probe and G/P leadset $13,000 
92A90 32-bit ^P analysis module, 
90 ch acq, 20 MHz, 32K deep, 
w/probc and G/P leadset $12,470 
92A90D 32-bit /tP analysis 
module, 90 ch acq, 20 MHz, 128K 
deep, w/probe and G/P leadset $16,470 
OPTION 

(92A60, 92A60D, 92A90, 92A90D) 

Option ID— Delete leadset - $450 



92S16 18-ch, 50 MHz, Algorithmic 
Pattern Generator, IK deep, 2 
P6464 probes $7,290 
OPTIONS 
(92S16 only) 
Option 02— Add P6460 probe." 
Option ID— Delete probes - $2,700 

Option 2S— Substitute 2 P6465 
for 2 P6464 probes +$500 

92S32 36-ch, 50 MHz, sequential 
pattern generator, 8K deep, 4 
P6464 probes $9,430 
OPTIONS 
(92S32 only) 
Option ID— Delete probes -$5,400 
Option IS— Substitute 1 P6465 
for P6464 probe +$250 
Option 2S— Substitute 4 P6465's 
for 4 P6464 probes + $1,000 

Option 3S— Substitute 4 P6463 
for 4 P6464 probes +$2,600 
Option 4S— Substitute 2 P6463 
for 2 P6464 probes + $4,000 

92HS8 8-ch, 2 GHz acq module, 
8K deep w/interface board $25,980 
92HS8E 8-ch, 2 GHz acq module, 
8K deep w/expansion 

interface board $25,980 
92HS8C 8-ch, 2 GHz acq 
module, 8K deep $24,940 
OPTION 
(92HS8, 92HS8E, 92HS8C) 
Option 05— Rackmount + S300 



Contact your local sales office. 
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SI, 950 
$1,350 



$8,658 



«7.958 



$285 



.$400 



COMMUNICATION EXPANSION MODULES 

92C02 Expansion/GPIB Comm. 
Module 

92C03 Expansion Module 

BOARD TEST FIXTURING 

92BTA Board Te.st Adapter 
w Benchtop Cabinet and Fans 
92BTARM Board Tbst Adapter, 
Rackmount Version w Pans (does 
not include benchtop cabinet) 
92BTU30 30 ch probe connector, 
uni-directional 

92BTB30 30 ch probe connector, 
bi-directional 
92BTU90 90 ch probe connector, 
uni-directional $750 

ASIC PROTOTYPE VERIFICATION 

92DV ASIC Prototype verification 

software S5.000 

Option 3M— Logic Simulator 

Translators + $2,000 

92SIMLK Logic Simulator 

Translators $2,000 

INTERNATIONAL POWER PLUG OPTIONS 

Option A 1— Universal Euro 220 V, .50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian, 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

•^Available icith DAS 9219, DAS 9220, DAS 
92E9, 9201T, 92HS8, 92HS8E, 92HSSc only. 



WARRANTY-PLUS SERVICE PLANS 


S3— 2nd & 3rd Year On-Site Warranty 


SO— Installation 




(DAS 9219) 


+ $955 


(DAS 9219) 


-•^$200 


(DAS 9220) 


+ $1,436 


(DAS 9220) 


■•-$200 


(DAS 92E9) 


+ $660 


(DAS 92E9) 


■t-$200 


(9201T) 


+ $390 


(9201T) 


-•-$150 


(92A16) 


+ $1,045 


(92A16) 


-t-SlSO 


(92A16E) 


+ $1,000 


(92A16E) 


-•-$150 


(92A60) 


+ $1,270 


(92A60) 


-t-SlSO 


(92A60D) 


+ $2,040 


(92A60D) 


-I-S150 


(92A90) 


+ $1,655 


(92A90) 


-f«175 


(92A90D) 


+ $2,576 


(92A90D) 


-(•$175 


(92S16) 


+ $775 


(92SI6) 


+ $150 


(92S32) 


+ $1,165 


(92S32) 


-^$150 


(92HS8) 


+ $2,765 


(92HS8) 


■(■$200 


(92HS8E) 


+ $2,765 


(92HS8E) 


■•^$200 


(92HS8C) 


+ $2,655 


(92HS8C) 


■•-$200 


(92C02) 


+ $220 






(92C03) 


+ $150 


S2— 2nd Year On-Site Warranty*' 




(92BTA) 


+ $1,296 


(DAS 9219) 


■fS545 


(92BTARM) 


+ $1,296 


(DAS 9220) 


-•-$718 


L>>iJ> \J 1*1*1 ff 




(DAS 92E9) 


■♦^$375 




(9201T) 


-•-$225 






(92A16) 


■t-seoo 






(92A16E) 


+ $570 






(92A60) 


+ $725 






(92A60D) 


+ $1,020 






(92A90) 


+ S945 






(92A90D) 


+ $1,288 






(92S16) 


+ $445 






(92S32) 


+ $665 






(92HS8) 


+ $1,575 






(92HS8E) 


+ $1,575 






(92HS8C) 


+ $1,515 






(92C02) 


+ $125 






(92C03) 


+ $85 






(92BTA) 


+ $652 






(92BTARM) 


+ $652 
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DAS 9100 Series 

Digital Analysis System 

The DAS 9100 Series Option 06 com- 
plies with IEEE Standard 4881-1987 
and with Tektronix Standard Codes and 



GPIB 

IEEE-4U 



Formats. 



• Acquisition Speeds to 2-GHz 
(500 ps) 

• Data Widths to 104 Channels 

• State-Table and Timing Diagrams 
Displayed for All Channels 

• Pattern Generation Up to 
192 Channels at 50-MHz 

• VAXBI Bus Simulation and Debug 

• Disassembly Support for 24 
Microprocessors and Buses 

• Memory Depths From 512 to 8032 
Bits per Channel 

• Disassembly Support for Proprietary 
Processors and Buses 

• Triggering to 16 Levels 

• Patented Time Correlation of High- 
Speed and Low-Speed Data 

• Separate Glitch Memory 

• Supports GPIB, RS-232, Hard-Copy 
Units and Serial Line Printers 

• Tape Drive Stores Patterns and 
instrument Setups for Future Use 

• Thirteen Standard Application 
Configurations Available or 
Custom Design Vbur Own System 

The Industry Standard 

The DAS 9100 Series Digital Analysis 
System has set the industry standard for 
virtually all aspects of logic analysis. Its 
modular mainframe accepts a wide 
assortment of both data-acquisition and 
pattern-generation modules to fit your 
application needs. 




High Speed 

The 91HS8 acquisition module provides 
up to 32 channels at a 2-GHz asyn- 
chronous sample rate (500 picocosecond 
sample interval). The 91HS8 combines the 
time resolution of an oscilloscope with 
the flexible triggering, glitch detection, 
memory depth, and channel width of a 
logic analyzer. 



Ease of Use 

Be.sides color, the DAS 9100 Series in- 
cludes many other important human 
engineering features. Its menu-driven 
user interface is easy to learn and self- 
documenting. There is a color-coded 
keyboard organized specifically to 
enhance user programming. All keys are 
arranged into logical groups that corres- 
pond to the display elements. 



DAS 9100 PERFORMANCE SUMMARY 



Module Name 


Type 


Channels 


Maximum 
Channels 


Memory 
Depth 


Speed 


Application 


91HS8/91HSES 


Acquisition 


8 


32 


8000 


2 GHz 


Ultra High-Speed Hardware Analysis 


91A04A/91AE04A 


Acquisition 


2/4 


16 


4096/2048 


660/330 MHz 


High-Speed Hardware Analysis 


91A08 


Acquisition 


8 


32 


512 


100 MHz 


Hardware Analysis 


91A32 


Acquisition 


32 


96 


512 


25 MHz 


Hardware/Software Analysis 


91A24/91AE24 


Acquisition 


24 


96 


1024 


10 MHz 


Sophisticated Software Analysis 


91 SI 6 


Pattern Generator 
(Algorithmic) 


16 


176 with 
five 91S32 


1024 


50 MHz 


High-Speed HW/SW Simulation 


91S32 


Pattern Generator 
(Stored-Pattern) 


32 


192 


2048 


50 MHz 


High-Speed HW/SW Simulation 


91P16/91P32 


Pattern Generator 
(Algorithmic) 


16/32 


80 


254 


25 MHz 


Hardware/Software Simulation 
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PATTERN GENERATOP SETUP ^ 
CLOCK: ■ 

EDGE POSITIONING 



POD DELAY 

REFERENCE: Kl HaDi - 5nS 



POO POD CLOCK 





DELAY 


CH 




CH 1 




CH 2 




CH 3 




CH 4 




CH 5 




CH 6 




CH 7 




STROBE 





10 -5 e +5 +19 



10 -5 +5 +10 



Jl 

JU — 

JU — 

Jt_J 

ii r- 

J! r- 

Ji r 

il r 

jl 



ORDERING INFORMATION 

STANDARD CONFIGURATIONS 



The 91S16/91S32 50-MHz pattern generator modules let you adjust the timing relationships 
between output clocks and data channels in 1 ns increments. 

Pattern Generation 

The DAS 9100 was the first logic analyzer 
with both acquisition and pattern genera- 
tion in the same instrument. Pattern 
generation makes it possible to start 
debugging hardware before the software, 
or all of the hardware, is available. You 
can also use pattern generation to test 
VLSI devices. VLSI test software {9IDVS) 
and a 320-pin VLSI test fixture are 
available. 



DAS 9121 
DAS 9122 
DAS 9123 
DAS 9124 
DAS 9125 
DAS 9126 



.S 18,000 
$19,110 
$24,380 
$36,720 
$21,490 
.S 2 7, 000 



DAS 9127 $31,140 
DAS 9128 $50,330 
DAS 9130 $108,840 
DAS 9131 $36,120 
DAS 9132 $53,070 
DAS 91VB $57,120 



Microprocessor Support 

Tektronix offers the wide-st selection of 
microprocessor support packages in the 
industry. See Microprocessor and Bus 
Support at the end of this section. 

VAXBi Bus Simulation and Debug 

The DAS 91VB, a configured DAS 9100 
system, supports the 32-bit VAXBI bus 
from Digital Equipment Corporation. 
Developed in cooperation with DEC, the 
DAS 91VB is a complete VAXBI test 
system that can fully monitor and 
simulate the VAXBI bus. The DAS 91VB 
can be used as a stand alone or from a 
VAX-connected terminal. Special control 
software installed on the VAX automati- 
cally performs all VAX- DAS 91 VB com- 
munications and translations. 



MAINFRAME ONLY 

DAS 9129 Color Mainframe $9,240 
Includes: P6452 probe; P6454 external clock 
probe; ejector tool (214-3154-00); operator's 
manual (062-,5847-09); workbook (062-7596-00). 

MAINFRAME OPTIONS 
Option 01— DC-lOO Tape Drive + $1,450 
Option 03 — One Additional Power 
.Supply + $800 

Option 04 — ^Two Additional Power 
Supplies -I- $1,600 

Option 05— Rackmount Hardware + $200 
Option 06— GPIB, RS-232, Line 
Printer Port +$1,550 
Option 88 — Mainframe shipped 
with modules installed and 
checked as part of the mainframe NC 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian, 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 
MAINFRAME FIELD-INSTALLABLE OPTIONS 
DAS 91F1 Field-Installed Option 
01 (Includes Installation in Service 
Center) $1,700 
DAS 91F3 Field-Installed Addi- 
tional Power Supply $800 



DAS 91F6 Field Installed Option 
06 (For Mainframes Above S/N 
B020100). $1,700 
MAINFRAME MODULES 

The following modules include probes. See 
Probe Selection Guide on page 130 for more 
information. Maximum of six modules per 
mainframe, 104 data-acquisition channels, 80 
pattern-generator channels when using 
91P16/91P32, or 192 pattern-generator chan- 
nels when using 91S16/91S32. 
91A04A Data Acquisition, 
660/330 MHz $8,740 
91AE04A DaU Acquisition, 
Expander $6,540 
91A08 Data Acquisition, 100 MHz $4,380 
91A24 Data Acquisition, 10 MHz $5,480 
91AE24 Data Acquisition, 
Expander $5,170 
91A32 Data Acquisition, 25 MHz $5,480 
91HS8 Data Acquisition, 2 GHz $25,000 
91HSE8 Data Acquisition, 
Expander $25,000 
91P16 Pattern Generator, 25 MHz $4,380 
91P32 Pattern Generator, 25 MHz $7,590 
91S16 Pattern Generator, 50 MHz $7,590 
91S32 Pattern Generator, 50 MHz $11,440 
Note: When adding modules, check that the cor- 
rect number of power supplies is also selected. 
The mainframe includes sufficient power for 
two modules One additional power supply 
(Option 03) is required for three or four 
modules. T\vo additional power supplies (Op- 
tion 04) are required for a total of five or six 
modules. 

OPTIONAL ACCESSORIES 

PROBES 
P6452— 8-Channel Data Acquisi- 
tion Probe 

P6453— 4-Channel Data Acquisi- 
tion Probe 

P6454— External Clock Probe For 
91A08 Modules. (Only one re- 
quired, included with each DAS 
91(X) Mainframe.) 
P6455— 8-Channel TTL/MOS Pat- 
tern Generator Probe 
P6456— 8-Channel ECL Pattern 
Generator Probe 
P6457— 4-Channel TYi-State Pat- 
tern Generator Probe 
P6460— 8-Channel Data Acquisi- 
tion Probe 

P6462— 8-Channel TTL Only Data 
Acquisition Probe 
P6463— TTL/CMOS Pattern 
Generator Prove. 9-Channels at 50 
MHz or 16-Channels at 25 MHz. 
For use with 92S32. 
P6464— 8-Channel TTL/ECL Pat- 
tern Generator Probe 



OTHER PRODUCTS 

91DVS— IBM PC XT/AT-DAS 9100 
Device Verification Support 
Packages 

TFIOO— VLSI Device Ttext Fixture, 

320 pins, 50 MHz 

VBIOO— VAXBI Bus Support 

Package 



$730 
$1,560 

$265 
$575 
$575 
$575 
$700 
$340 

$1,000 
$1,350 

$5,000 
$5,000 
$8,950 
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DAS 9100 STANDARD CONFIGURATIONS 



standard 
Configuration 
Model Number 


Recommended 
Application 


Acquisition 
Modules 


Pattern 
Generation 
Modules 


Options 
Included 


Pertonrance Features 


DAS 9121 


General-Purpose 
Hardware Analysis 


Two 91A08 






16-Channel, 100-MHz Data Acquisition 


DAS 9122 


General-PurpxDse 
Acc^uisition 
With Stimulus 


One 91A32 


One 91P16 




32-Channel. 25-MHz Data Acquisition 
iD-onannei. ^lo-ivinz r'anern ueneraiion 


DAS 9123 


General-Purpose 

ooiivvarc/ridruwdro 

Integration 


One 91A32 

Wric c7lr\UO 


One 91P16 


Opt 03 Power 


32-Channel. 25-MHz Data Acquisition 

A ^honr-ioi mn KAi-i-7 f^af^ Ar>/^i iipiti<-irt 

o-oiiai irici, luu-ivin^ uaia Mcquisiiion 
16-Channel. 25-MHz Pattern Generation 


DAS 9124 


Expanded 

oonware/narawars 

Integration 


Two 91A32 

IWO SiMUO 


One 91P16 


Opt 01 Tape 
vjpi \jH rower 


64-Channel. 25-MHz Data Acquisition 
iD-L»nannei, luu-ivirtz uaia ncquisiiion 
16-Channel, 25-MHz Pattern Generation 
DC-100 Tape Mass Storage 


DAS 9125 


General-Purpose 
N\ icroprocessor 
Support 


One 91A24 

VJl tc y IMC^** 




Opt 01 Tape 


48-Channel, 10-MHz Data Acquisition 

L/V-/- lUU Idpc Ivtabb oiurdyc 


DAS 9126 


High-Speed 

Hardware 

Analysis 


One 91A04A 
One 91AE04A 




Opt 01 Tape 
Opt 03 Power 


4-Channel, 660-MHz or 
8-Channel. 330-MHz Data Acquisition 
DC-100 Tape Mass Storage 


DAS 9127 


Microprocessor 

Software/Hardware 

Integration 


One 91A24 
One 91AE24 
One 91A08 


One 91P16 


Opt 01 Tape 
Opt 03 Power 


48-channel. 10-MHz Data Acquisition 
8-Channel, 100-MHz Data Acquisition 
16-Channel, 25-MHz Pattern Generation 
DC-100 Tape Mass Storage 


DAS 9128 


Interactive ATE: 
VLSI Verification 


Three 91A32 


One 91P16 
Two 91P32 


Opt 01 Tape 
Opt 04 Power 
Opt 06 Comm 


96-Channel, 25-MHz Data Acquisition 
80-Channel, 25-MHz Pattern Generation 
DC-100 Tape Mass Storage 
GPIB/RS-232 Communications Interface 
Serial Line Printer Port 
uispiay viuuO vjuiput 


DAS 9130 


Ultra High-Speed 
Hardware Analysis 


One 91HS8 
Three 91HSE8 




Opt 01 Tape 
Opt 03 Power 

\J\Jl UO OUlTliil 


32-Channel, 2-GHz Data Acquisition 
DC-100 Tape Mass Storage 
oriD/no-4£0£ L/Ommunicaiions inieriace 
Serial Line Printer Port 
Display Video Out 


DAS 9131 


r^prtAmUPi iritDQP 

Acquisition 
With Stimulus 


Onp 91A3? 
One 91A04A 


Onp QIS"?? 

V^l IC C/ l\J\J£. 


Opt 04 Power 
Opt 06 Comm 


'^P-nhflnnol ?R-MH7 Hata ArnniQitinn 

4-Channel, 330-MHz Data Acquisition 
32-Channel, 50-MHz Pattern Generation 


DAS 9132 


General-Purpose 
Acquisition 
With Stimulus 


One 91A32 
One 91A08 


One 91S16 
One 91S32 


Opt 01 Tape 
Opt 04 Power 
Opt 06 Comm 


32-Channel, 25-MHz Data Acquisition 
8-Channel, 100-MHz Data Acquisition 
48-Channel, 50-MHz Pattern Generation 


DAS 91VB 


VAXBI Bus 
Simulation and 
Debug 


One 91A24 
Three 91AE24 


One 91P16 
One 91P32 


Opt 01 Tape 
Opt 04 Power 
Opt 06 Comm 


96-Channel, 10-MHz Data Acquisition 
48-Channel, 25-MHz Pattern Generation 
VB100 VAXBI Support Package 



345 



1200 
SERIES 



1240/1241 

The 1240/1241 comply with IEEE Stan- 
dard 488.1-1987 and with Tektronix 
Standard Codes and Formats. 

• Total Design Support: Hardware, 
Software, and Integration 

• 1241 's Color Display Enhances User 
Interface 

• Up to 72 Acquisition Ciiannels 

• Acquisition Speeds to 100 MHz 
Async, 50 MHz Sync 

• 14 Levels of Triggering With 
Conditional Branciiing 

• Dual Timebase Triggering, 
Acquisition, and Display 

• Simple Menu Operation With 
On-Screen Soft Keys 

• Transfers Easily Into Manufacturing 
and Service 



TOTAL PERFORMANCE 

With the 1240/1241 Logic Analyzers, the 
key phrase is total performance. These 
instruments provide complete support for 
all aspects of the design task, including 
hardware analysis, software analysis, and 
integration. 

The 1241 color mainframe with its LCCS 
(Liquid-Crystal Color Shutter) and 1240 
monochrome mainframe provide rapid 
setup and operation. Use of either instru- 
ment is made simple through a straight- 
forward menu-oriented approach, com- 
bnied with multilevel operation and 
touch screen soft keys. Multi level opera- 
lion allows the user to select from one of 
four levels best matched to the user's skill 
level and the task at hand. Tbuch -screen 
soft keys provide high-level commands at 
a ki'ystroke, keeping operator selections 
simple and well labeled. 

Hardware Analysis 

For hardware analy.sis, the 1240/1241 
offer up to 36 channels of acquisition at 
sampling rates of 100 MHz asynchronous 
and 50 MHz synchronous. 6 ns glitch 
detection is also available. 
Standard memory depth of .512 bits per 
channel can be extended to a maximum 




Triggt-i Specif ication Menu. 
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Expanded 1241 Timing Diagram Willi (jliulws. 



of 2048 bits per channel by using a special 
memory chaining feature. This feature 
allows you to chain one card's memory to 
another, trading channel width for 
memory depth. 

Superior hardware triggering capabilities 
include data and glitch triggering for 
isolating the problem area; clocked and 
unclocked triggering for capturing events 
that might not coincide with sample 
points; and counters, timers, and duration 
filters for triggering on the characteristics 
of a signal as well as its occurrence. 
Auto-run capability allows you to track 
intermittents through continuous acquLsi 
tions and change parameters on the 
system under test and dynamically 
monitor their effects. 
Software Analysis 

Software analysis is supported by up to 
72 data channels at sampling rates of 50 
MHz synchronous/asynchronous. A flex- 
ible clocking scheme includes data 
demultiplexing without double piobnig. 



>4ICHt.I>T: HBBM A( 
LOC CHTl tC3! DaTA 



i It 1 tin >ri 

t Ml ( fl It UIII£ ) 

f j» rscD 

II - M ( a • itio ) 



Powerful software triggering capabilities 
are provided so that you can track pro- 
gram flow. Included are 14 trigger levels, 
conditional branching, counters, timers, 
and both program flow and data flow 
qualification. These functions are im- 
plemented in two independent event 
lecognizei-s. 

Other features that assist in software 
analysis are llexible channel groupings for 
di.splay. standard display radices (in- 
cluding ASCII and EBCDIC), and an eight- 
level pattern -search and memory com- 
pa:i' with highlighting. 

Hardware/Software Integration 

The 1240,1241 offer a dual timebase 
system that integrates all the hardware 
and software analjsis capabilities. The 
dual tmicbase .system greatly speeds the 
hardu an software integration process by 
tying together the acquisition, triggering, 
and di.->play of two independent time- 
ba>.v':^. You can fully monitor the interac- 
tior. bet ween hardware and software, or 
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State lUI>le Display with Dual Time Base 
Acquisition. 
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the relationship of two interdependent 
systems. AU data displays are time aligned 
and completely correlated. The dual 
timeb£ise allows you to integrate func- 
tional modules, an increasingly important 
design task. 

FLEXIBILITY NOW 
AND IN THE FUTURE 

The power of the 1240 1241 stems from 
the configurable architecture of the 
mainframes. You can select features that 
meet your current application needs, 
then later upgrade the mainframe to in- 
creased performance. 

Selectable Acquisition Cards 

Each mainframe h;is four card slots which 
accommodate any combination of 
9-channel {1240D1) and 18-channel 
(1240D2) data acquisition cards, with a 
maximum of 72 channels. 

ROM Pacl(s for Data Processing 

Data processing capabilities can be added 
by inserting ROM packs into the ROM port 
on the side of the mainframe. These ROM 
packs provide the capability to capture 
data which is very specific to your prob- 
lem at hand and assist in analyzing that 
data, by processing it and presenting it to 
you in the most useful manner. Current- 
ly, there are ROM Packs supporting per- 
formance analysis (12R01) and mnemonic 
disassembly (12RMXX) of popular micro- 
processors, busses and digital signal pro- 
cessors. Special communications applica- 
tions, such as printer support (12RC01) 
and master/slave (12RC02), require both 
a ROM Pack and COMM Pack. 

COMM Packs for External 
Communications 

Communication capabilities can be added 
by inserting COMM Packs into a com- 
munications port on the rear of the main- 
frame. These COMM Packs act as 
adapters, allowing the 1240/1241 to func- 
tion in different communication en- 
vironments. The 1200C01 supports 
RS-232C, the 12OOC02 supports GPIB, and 
the 1200C11 supports the parallel printer 
interface. 




Personality Module with COMM Packs and 
ROM Packs. 



EASE OF USE 

In hne with Ttk's goal of easy-to-use logic 
analyzers, the 1240/1241 human interface 
has been designed to facilitate the user's 
operation of the instrument. 

■Menu Operation and Soft Keys 

Ease of use starts with the 1240/1241's 
menu operating system. Straightforward 
menu displays and on-screen soft keys 
allow you to make set-up choices on the 
screen where your attention is already 
directed. You are not distracted by the 
need to look elsewhere on the 
instrument. 

{Multiple Operation levels 

Another m£yor feature of the menu 
operating system is user-selected opera- 
tion levels. The 1240/1241 provide four 
operation levels, ranging from basic 
operation for simple applications to full 
operation for complex applications. The 
sophistication of system features in- 
creases with the operation levels. 

Configurable From the Front Panel 

The 1240 1241 are completely con- 
figurable from the front panel, thus 
eliminating the need to switch boards and 
reconnect probes when changing from 
hardware to software applications. Probe 
connections are on the side of the instru- 
ment so they can be easily accessed. The 
keyboard has a simple layout, with single- 
function keys. Also, a knob is included on 
the keyboard for data scrolling. This knob, 
along with the extreme smoothness of the 
data scrolling, makes the 1240/1241 
displays easier to read and manipulate. 

Automatic Nonvolatile Storage 

A battery-backed CMOS memory stores 
two complete instrument set-ups, in- 
cluding the last set-up used before the 
1240 or 1241 is powered down. This 
facilitates quick instrument start-up 
when returning to work, and eliminates 
the problem of losing a set-up as a result 
of power system interruptions. 




View Range Histograms Menu. 



IDEALLY SUITED FOR 
ENGINEERING, MANUFACTURING, 
AND SERVICE 

In addition to their usefulness in the 
engineering environment, the 1240/1241 
are well suited for manufacturing and ser- 
vice tasks. They transfer easily from one 
environment to another and help 
facilitate communications between the 
different groups through their portabil- 
ity, remote control, mass storage, and 
teleservicing capabilities. 
Portability 

The 1241 weighs 12.7 kg (28.0 lb) and 
meets environmental Class 5 specifica- 
tions. The 1240 weighs 12.0 kg (26.5 lb) 
and meets environmental Class 3 
specifications. 

Remote Control 

The 1200C01 RS-232C and 1200C02 GPIB 
COMM Packs are ideally suited to 
automated test environments and remote 
control. 

IMass Storage 

Mass storage of set-ups, acquisition 
memories, and reference memories is 
achieved through RAM and EPROM Packs. 
Storage and retrieval of information from 
the 12RS01 8K RAM Pack and the 12RS02 
64K RAM Pack is accomplished via menu 
soft keys. The 12RS11 32K EPROM Pack 
(no EPROMs included) and the 12RS12 
32K EPROM Pack (EPROMs included) 
provide a permanent storage medium for 
set-ups and memories. Menu soft keys are 
used to retrieve fUes. 

Teleservicing 

Master/Slave capability allows one 1240/ 
1241 to remotely control another over a 
telephone line. This capability greatly 
eases the higher levels of service trouble- 
shooting, as service specialists can get to 
the problem via the telephone rather than 
having to physically travel to the problem 
site. The 1240/1241 supports master/slave 
operation with the following configuration 
at each end of the phone line: 12RC02 
Master/Slave ROM Pack, a 1200C01 
RS-232C COMM Pack and a modem. 




Scroll Knob. 
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CHARACTERISTICS 

Characteristics are common to the 1240/1241 
unless otherwise indicated. 

OPERATING LEVELS 
Level — Basic operation. 
Level 1 — Advanced timing analysis (includes 
basic state analysis). 

Level 2 — Advanced state analysis (includes 
basic timing analysis). 
Level 3 — Full operation. 

TIMEBASES 

Two per Instrument — Assignable by probe. 
Timebase 1: Asynchronous or Synchronous. 
Timebase 2: Synchronous or Demultiplex. 

INPUTS 

Clocks — CI, C2, . . . Cn. Where n= number 
of probes = number of channels/9. Minimum 
Pulse Width: 8 ns. Specifiable as rising, falling, 
or either edge. 

Qualifiers— Ql, Q2. . . . Qn. Where n = 
number of probes = number of channels/9. 
Set-up Time, Hold Time: = (P6460) 11 ns, ns; 
(P6462) 17 ns, 6 ns. Specifiable as high or low 
level. 

Asynchronous — Rate: 1240D1; 10 ns to 1 s, 
(1240D2: 20 ns to 1 s). Specification: (1-2-5 se- 
quence)«(Ql»Q2« . . .'Qn). Accuracy: 0.01%. 
Channel-to-Channel Skew; ±3 ns. Ghtch 
Detection: (1240D1 only) 6 ns. 
Synchronous — Rate; Dc to 50 MHz. Set-up 
Time, Hold Time; On 1240D1 is (P6460) 7 ns, 
2 ns; (P6462) 12 ns, 7 ns. On 1240D2 is (P6460) 
12 ns, ns; (P6462) 17 ns, 5 ns. Specification: 
(CI + C2 -^ . . . -i-Cn)»(Ql»Q2». . .'Qn). 
Minimum Delay After Previous Clock; 20 ns. 
Demultiplex— Rate; Dc to 50 MHz. Set-up 
Time, Hold Time; On 1240D1 is (P6460) 7 ns, 
2 ns; (P6462) 12 ns, 7 ns. On 1240D2 is (P6460) 
12 ns, ns; (P6462) 17 ns, 5 ns. Specification; 
First Phase Clock (Latch Data) {C\ + C2 + . 
. . + Cn)»(Ql«Q2». . .'Qn). Minimum Delay 
After Last Phase Clock; 20 ns. Last Phase Clock 
(Store Data); (CI ^- C2 + . . . Cn)»(Ql»Q2». 
. .'Qn). Minimum Delay After First Phase 
Clock; 10 ns. 

DATA ACQUISITION CARDS 

Two types of acquisition cards: 1240D1, 
1240D2. Maximum of four cards per 1240/1241, 
in any combination. 





1240D1 


1240O2*> 


Number of Channels 


9 


18 


Max Asynchronous Rate 


100 MHz 


50 MHz 


w/Glilches 


50 MHz"' 


N/A 


Max Synchronous Rate 


50 MHz 


50 MHz 


Memory Depth 






(Bits/Channel 


512 


512 


w/Glitches) 


256 


N/A 


Max Depth via Chaining 


2048 


2048 



Glitch capture available on all channels. 
" Supports single probe demultiplexing. 



Depth vs Channels— Tradeoffs possible be- 
tween data acquisition cards of same type. 
Maximum depth is 2048 (with four 1240D1 or 
four 1240D2). 



DATA ACQUISITION PROBES 

Two Types of Acquistion Probes: P(3460, P6462. 
One probe required per 1240D1, two per 
1240D2. 





P6460 


P6462 


Signal Input 






Data Channels 


9 


9 


Clock/Clock 






Qualifier Lines 


1 


1 


Nominal Impedance 


1 MO. 5 pF 


•=1 LTTL 


Threshold Range 


-635 to +6.35 V 


+1,4 V 


Increments 


0.05 V 




Accuracy 


±0.5% ±0.065 V 


±025 






+0.0055 W 






(0-25°C) 


Threshold 


By acquisition 




Assignment 


card 




Polarity Assignment 


By channel 


By channel 


Max Input Voltage 




-2 to 


Peak 


±40 V 


+7 V 


Channel to Channel 


± 60 V 


No 






restriction 



NOTE: All system specifications are based 
upon P6460 prx>bes, for specifications based 
upon P6462 probes, please refer to the 
mo/1241 Data Sheet. 



TRIGGER DEFINITION 
(TWO EVENT RECOGNIZERS) 
Global Event Recognizer (Event Recognizer 

#1) — One level. Event Recognition specified 
by; Word recognizer— data (data or glitch on 
1240D1). Duration filter— 1 to 16 consecutive 
samples or 10 ns to 160 ns. Commands; Store 
On (Not), Trigger On (Not), Reset On (Not), 
Start Timer On (Not), Time While On (Not), In- 
crement Counter On (Not), or Off. 
Counter/timer; Clock interval is 10 ns. Range 
is to 99,999,999,999 (either counts or 10 ns 
increments) Counter/timer value may be used 
to cause trigger or reset. 
Sequential Event Recognizer (Event 
Recognizer #2) — 14 levels. Event Recognition 
on Each Level Specified By; Timebase; Which 
timebase to monitor for event. Word 
Recognizer; Data (data or glitch on 1240D1). 
Iteration Counter; 1 to 9999 occurrences. Dura- 
tion Filter; 1 to 16 consecutive samples. Selec- 
tive Storage on Each l>evel Specifiable; With 
Storage On or With Storage Off. Commands on 
Each Level; Wait For (Not), TYigger If (Not), 
Reset If (Not), Jump If (Not) or Delay (up to 
9999). Commands at End of Sequence; Trigger, 
Reset or Do Nothing. 

External Trigger Out— TTL level output 
whenever trigger attempted. 
External Trigger In— TTL level input can be 
required for enabUng trigger. 

AUTORUN 
Four Modes of Operation 
Compare Acquisition Memory to Reference 
Memory— Specifiable which channels to com- 
pare, specifiable starting and ending memory 
locations of comparison. Specifiable result of 
Comparison Outcome; Display and reacquire, 
discard and reacquire, or display and stop. 
Specifiable Minimum Display Time; s to 99 s. 
ODntinuons Trigger Out- Data is not stored. 
1240/1241 acts as trigger source. 
Trigger In — Requires Trigger In signal to 
enable trigger. Enables two 1240/1241s to work 
in parallel. 



Store After Trigger- Data at last trigger is 
available after stopping 1240/1241. Time be- 
tween storages is minimum. 

DISPLAY FORMATS 

State Ikble — Acquisition or reference memory. 
Data displayed in binary, octal, hex, ASCII, 
EBCDIC. Glitch display can be turned on or off. 
Timing Diagram — Acquisition or Reference 
Memory. Horizontal Expansion; *1, '2, '5, '10, 
•20. Vertical Expansion: (1241 only); M, •2. 
Distance Between Cursors — Value displayed 
as absolute time for unqualified asynchronous 
measurement, as number of memory locations 
for qualified or synchronous measurement. 
Highlighting Modes — Memory comparison 
differences, glitches, search pattern occur- 
rences, time base 1 occurrences, time base 2 
occurrences. 

Search Pattern— Length; 1 to 8 contiguous 
locations. 

STORAGE 
Internal (Standard) 

Nonvolatile Memory (NVM) — Size; Contains 
two set-ups, including status at power down, 
lithium iodide battery. 

Volatile Memory (RAM)— Size; Contains two 

set-ups. 

Memory Types 

Set-Up— Stored in NVM, RAM, or Pack, con- 
tains all data pertinent to making an 
acquisition. 

Reference Memory— Stored in Pack, 
reference memory is editable in Edit Reference 
Memory menu. 

ENVIRONMENTAL 

Temperature — Operating; 1240 is -10 to +55° 
C; 1241 is to 50° C. Nonoperating; -62 to 
+ 85° C. 

Altitude— Operating; Tb 4600 m (15,000 ft). 
Nonoperating; lb 15,000 m (50,000 ft). 
Vibration— 0.025-inch displacement. 10-to 
55-Hz frequency range. 
Shock— 30 gs. 

OTHER CHARACTERISTICS 

Diagnostics— At power-up, the 1240/1241 per- 
forms processor, ROM, RAM and board checks. 
A test pattern generator located on the side 
provides stimulus for verifying probes and ac- 
quisition system operation. Complete system 
verification and extended diagnostics are 
available with an optional ROM Pack. 
Rear Panel Connections— Trigger In; TTL 
compatible. Trigger Out: TTL compatible. Video 
Out; (1240 only) Conforms with RS-170 (com- 
posite video). 

Power— 90 to 132 V or 180 to 250 V, 48 to 63 
Hz. 

NOTE: 48 to 440 Hz operation with addition 
of safety ground strap. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Width 


368 


14.5 


Height 


197 


7.8 


Depth 


498 


19.6 


Weight > 


kg 


lb 


1240 w/out 






Accessories 


12.0 


26.5 


1241 w/out 






Accessories 


12.7 


28.0 
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ROM Packs 



Analysis 

12R01 (Performance Analysis) — State Over- 
view: 1 to 11 ranges. Ranges can be different 
groups and different timebases. Ability to halt 
and resume measurement. Display in count, 
percentage, and histogram. Event Measure- 
ment: 1 to 11 distribution intervals, 1 to 4 
events, 10 ns resolution. Five measurement 
types (measure total time, count cycles, count 
occurrences, time occurrence, accumulate 
time). Display in distribution, min, mean, max, 
and histogram. 

Communication Support 
12RC01 (Printer Support)— Requires: 
1200C01 for serial interface or 1200C11 for 
parallel interface. Output: Menus, search pat- 
tern, acquisition and reference memory. 
Memory Format: State table, timing diagram, 
and combined. 



SYSTEM CONFIGURATIONS 
1241NMP Microprocessor 
Analysis System $9,950 
Incudes: 1241 Logic Analyzer with one 12R01 
Performance Analysis Pack, one 12RS02 RAM 
Pack, one 1200C11 ParaUel Printer COMM Pack, 
plus microprocessor specific support— probing, 
acquisition, and disassembly. 



12RC02 (Master/Slave)— Requires: 1200C01 
and modem. With Option 01: Auto-answer, 
auto-dial, voice-data switching, nonvolatile 
storage of four phone numbers, 300 baud and 
1200 baud. Diagnostics: Local 1240/1241 with 
COMM Pack and RS-232 cable, modem, and 
link between local and remote 1240/124L 

External Storage (Optional) 

12RS02 (64K RAM Pacic)— Size: Contains 64K 
bytes with Lithium Iodide battery. 
12RS11 (32K EPROM PacIc)— Size: Contains 
32K bytes (no EPROMs included). Requires four 
68764s or 68766s. 

12RS12 (32K EPROM Pacic)— Size: Contains 
32K bytes. Comes with four 68764s or 68766s. 

Microprocessor Support 
12RMXX (Mnemonic Disassembly) — For- 
mats: State, Absolute, Hardware, Software. 
I'rovides printer support for all four display for- 
mats when 1200C01 (for serial printer inter- 
face) or 1200C11 (for parallel printer interface) 
is installed. 



OPTIONS 

Option 01—8080 Support NO 

Option 02—8085 Support NC 

Option 03—6800 Support NC 

Option 04—6801/3 Support NC 

Option 05—6802 Support NC 

Option 06— 6805E2 Support NC 

Option 07— 6805E3 Support NC 

Option 08—6808 Support NC 

Option 09—6809 Support NC 

Option 10— Z80 Support NC 

Option 11— 6502/C02 Support NC 

Option 12— NSC800 Support NC 

Option 13—6301/3 Support NC 

Option 14— GM ECM Support $600 

Option 15—1802/4/5/6 Support NC 

Option 16—8031/51 Support NC 

Option 17— 68HC11 Support NC 

Option 21—8086 Support NC 

Option 22—8088 Support NC 

Option 23—80186 Support NC 



COMM Packs 



1200C01 (RS-232C)— Baud Rate: 110 to 9600. 
Bit-VCharacter: Eight, including parity bit. Pro- 
tocol: Asynchronous full duplex. Stand alone 
with host for remote control, with 12RC01 for 
printers with serial interface, with 12RC02 and 
12RC02 Option 01 for master/slave, with 
12RMXX for printers with .serial interface. 
1200C02 (GPIB)— Full listener/talker 
capabilities. Meets IEEE Standard 488.1-1987. 
Compatibility: Stand alone with host for 
remote control. 



ORDERING INFORMATION 

1240 Logic Analyzer Mainframe $4,500 
Includes: Accessory pouch (016-070-00); front 
panel cover (200-2780-00); operator manual 



(070-4340-01); reference guides (070-4641-01). 

1241 Color Logic Analyzer 

Mainframes $6,000 

Includes: Same as above 

Option 05 — Rackmount Adaptor + $400 



Option 24—80188 Support NC 

Option 25—80286 Support NC 

Option 26—68000 (DIP) Support NC 

Option 27—68000 (PGA) Support NC 

Option 28—68008 Support NC 

Option 29—68010 (DIP) Support NC 

Option 30—68010 (PGA) Support NC 

Option 31—68020 Support NC 

Option 32— Z8001/3 Support + $3,700 

Option 33— Z8002 4 Support + $3,700 

Option 34— 64180R0/RI Support +$3,700 

Option 35— F9450 Support + $3,700 

Option 36—8096/7 Support + $3,700 

Option 37—68030 Support + $1,000 

Option 41— TMS32010 Support NC 
Option 42— TMS32020/C25 Support + $3,700 

Option 43— DSP56000/1 Support + $3,700 

Option 44— ADSP2100 Support + $3,700 

Option 47— VAXBl Support + $4,000 

Option 48— GPIB Support NC 

Option IB — Basic Analysis System NC 



1241NMP MICROPROCESSOR ANALYSIS SYSTEM CONFIGURATIONS 



Option IB substitutes one 12RC01, and two 12U0D2's with four P6460s for the microprocessor specific support. 
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STANDARD SYSTEM CONFIGURATIONS 



8-BIT 

1240N08 8-Bit Microprocessor 

Analysis System SI 1, 160 

Includes: 1240 Logic Analyzer with two 

1240D2 modules with four P6460 probes, 

12RS02 RAM Pack. 

1241N08 8-Bit Microprocessor 

Analysis System 89,950 

Includes: Same as above except the 1241 Logic 

Analyzer. 

OPTIONS 

Options 01 thru 09— Microprocessor Specific 

Support (Includes: 12RMXX Microprocessor 

Disassembly ROM Pack, 12RMXX Option 01 

Configured Probe Interface). 

Option 01— Support for 8080 

(1240N08) + $540 

(1241N08) + $600 

Option 02— Support for 8085 

(1240N08) +$540 

(1241N08) + $600 

Option 03— Support for 6800 

(1240N08) + $540 

(1241N08) +$600 

Option 04— Support for 6802 

(1240N08) +S540 

(1241N08) + $600 

Option 05— Support for 6808 

(1240N08) + $540 

(124IN08) + $600 

Option 06— Support for 6809 

(1240N08) +S540 

(1241N08) +$600 

Option 07— Support for Z80 

(1240N08) + $540 

(1241N08) +S600 

Option 08— Support for 6502 

(1240N08) +$540 

(1241N08) +$600 

Option 09— Support for NSC800 

(1240N08) +8540 

(1241NU8) + S600 

16-BIT 

1240N16 16-Bit Microprocessor 

Analysis System $12,600 

Includes: 1240 Logic Analyzer with three 

1240D2 Option ID modules without probes, 

P6460 probe, 12RS02 RAM Pack 

1241N16 16-Bit Microprocessor 

Analysis System $9,950 

Includes: Same as above except the 1241 Logic 

Analyzer 

OPTIONS 

Options 01 thru 09 — Microprocessor Specific 
Support (Includes: 12RMXX Microprocessor 
Disassembly ROM Pack, 12RMXX Option 02 or 
Option 04 Personality Module). 



Option 01— Support for 8086 + $2,500 

Option 02— Support for 8088 + $2,500 

Option 03— Support for 80186 + $2,500 

Option 04— Support for 80188 + $2,500 

Option 05— Support for 68000 

(DIP) +$2,500 

Option 06— Support for 68000 

(PGA) +$2,500 

Option 07— Support for 68008 + $2,500 

Option 08— Support for 68010 

(DIP) +$2,500 

Option 09— Support for 68010 

(PGA) +$2,500 

GENERAL PURPOSE 
1240NGP General-Purpose 
Analysis System $14,110 
Includes: 1240 Logic Analyzer with 1240D1 
module with P6460 probe; two 1240D2 
modules with four P6460 probes; 12RS02 RAM 
Pack. 

1241NGP General-Purjwse 

Analysis System $12,900 

Includes: Same as above except the 1241 Logic 

Analyzer 

BUS ANALYSIS 

1240NBA Bus Analysis System $18,560 
Includes: 1240 Logic Analyzer with four 
1240D2 modules with eight P6460 probes, 
12RS02 RAM Pack. 

1241NBA Bus Analysis System $17,350 
Includes: Same as above except the 1241 Logic 
Analyzer 

HIGH-SPEED ANALYSIS 

1240NHS High-Speed Analysis 

System $16,800 

Includes: 1240 Logic Analyzer with four 

1240D1 modules with four P6460 probes, 

12RS02 RAM Pack. 

1241NHS High-Speed AnalysU 

System $18,300 

Includes: Same as above except the 1241 Logic 

Analyzer 

1240NMM 

Manufacturing Rackmount System, includes: 
1240 Logic Analyzer (rackmounted) with one 
1240D1 Module with no P6460 probes, one 
1200C02 GPIB COMM Pack. Option 01 adds one 
P6460 probe. $8,300 

SERVICE ACCESSORIES 

12RD01— Diagnostic ROM Pack $1,500 
Diagnostic Lead Ser — Order 
012-0556-00 $65 
Extender Card— Order 670-7539-02 $465 
Service Manual— Order 062-7124-02 S150 
Service Maintenance Kit — 
Includes the above service acces- 
sories. Order 067-1103-03 $2,020 



CART 

K212— Portable Instrument Cart. 
See Cart section. 



$350 



OPTIONAL ACCESSORIES 
ACQUISITION CARDS 
1240D1— 9-Channel Data Acquisition Card, 
100 MHz, includes one P6460 Data Acquisition 
Probe. $2,950 
Option ID— Deletes one P6460 Data 
Acquisition Probe. - $700 

1240D2— 18-Channel Data AcquUi- 
tion Card, 50 MHz, includes two 
P6460 Data Acquisition Probes. $3,700 
Option ID— Deletes two P6460 Data 
Acquisition Probes. -$1,400 
Option 2S— Substitutes two P6462 
Data Acquisition Probes for two 
P6460 Data Acquisition Probes. - $720 

DATA ACQUISITION PROBES 

P6460— 9-Channel Data Acquisition 

Probe. $700 

P6482— 9-Channel Data Acquisition 

Probe, fixed threshold TTL. $.340 

COMMUNICATION INTERFACES 
(COMM PACKS) 
1200C01— RS-232 COMM PACK S750 
1200C02— GPIB COMM PACK $850 
1200C11— Parallel Printer COMM Pack $500 

Note: lb order cables for these COMM Pou;ks, 
see the Logic Analyzer Accessories Section. 
ROM PACKS 

Analysis 

12R01— Performance Analysis ROM 

Pack. $800 

Commnnlcation Functions 

12RC01— Printer Support ROM Pack $300 

12RC02— Master/Slave ROM Pack. $500 

Option 01— Modem. +$600 

Microprocessor Mnemonic Disassembly 

12RMXX — See Microprocessor Support for 

ordering information. 

Storage 

12RS02— 64K RAM Pack $500 
12RS11— 32K EPROM Pack (Empty) $85 
12RS12— 32K EPROM Pack $.300 

INTERNATIONAL POWER PLUG OPTIONS 

Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzeriand 220 V, 50 Hz. 
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1C<7 
1C47 
1C47 
1C47 



NEW 



11230 



Logic Analyzer 



GPIB 

IEEE-48S 



The 1230 complies with IEEE Standard 
488 1-1987 and with Tektronix Standard 
Codes and Formats 



• Modular, 16 to 64 Channels 

• Supports 8- and 16-bit uP 
Disassembly 

• 100 MHz Asynchronous Sampling 

• 25 MHz Synchronous Sampling 

• Four Nonvolatile 2K-deep Memories 

• Memory Comparison, Single or 
Repetitive 

• Glitch Triggering and Capture 

• Optional Onscreen Help Notes in 
Foreign Languages 

• Optional Battery-powered 
Configuration 

• RS-232, GPIB, and Parallel Printer 
Options 

The 1230 Logic Analyzer is a modular, 
general-purpose logic analyzer that sup- 
ports hardware, microprocessor, and 
system integration applications. The 1230 
mainframe provides 16 to 64 channels at 
25 MHz, 8 to 72 channels at 50 MHz (asyn- 
chronous), or 4 to 16 channels at 100 MHz 
(asynchronous). 

Modular 

As the costs for purchasing digital test 
equipment have risen, users have pur- 
sued ways to extend the capabilities of 
the instruments they purchase. Modulari- 
ty allows the user to meet current in- 
strumentation needs, while being flexible 
enough to expand for future re- 
quirements. Modularity also allows a 
single instrument to fit a wide variety of 
applications ranging from education to 
engineering or manufacturing en- 
vironments. The 1230 Logic Analyzer 
satisfies these requirements by offering 
a highly-configurable logic analysis main- 
frame at an affordable price. 

The basic 1230 Logic Analyzer is a por- 
table, self-contained unit offering a base 
of 16 data acquisition channels. Up to 
three 1230E1 16-channel expander cards 
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iTiiensified areas indicate captured glitches. 



1230 Logic Analyzer 

can be added to the 1230 to increase the 
number of channels to 32, 48, or 64. 
(Refer to the 1230 Configuration Chart on 
the following page.) The user can install 
1230E1 expander cards in minutes so that 
the system can be quickly reconfigured 
without returning the logic analyzer to a 
service center. 

Deep Memory 

As system architectures have become in- 
creasingly complex, locating problems has 
become a more difficult challenge. A very 
useful tool for the design engineer, 
technician, or student attempting to 
locate the problem is a deep acquisition 
memory. With four 2K-bit memories 
behind every acquisition channel, the 
1230 Logic Analyzer allows the user to 
capture many samples of acquisition or 
reference memory data. Comparisons can 
be made between memories to locate 
irregularities between expected and ac- 
tual data. The 1230 lets the user make 
comparisons based on a single or 
repetitive acquisitions. The auto-compare 
mode makes repeated acquisitions 
without manually restarting the logic 
analyzer. This is a particularly valuable 
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Cursor 



State Tbble Display — Highlighted areas in- 
dicate memory comparison differences. 

feature when attempting to isolate ran- 
dom or intermittent system mal- 
functions. 

Microprocessor Support 

The 1230 supports a growing list of 
popular 8- and 16-bit microprocessors: 
(See Ordering Information for 
microprocessor support.) Disassembled 
microprocessor instructions may be 
displayed in either hardware or software 
disassembly display modes to save time 
in analyzing the acquired data. 
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Disassembly display for 68000 nP is available 
with optional probe. 

Ease of Use 

lb allow the engineer or student to focus 
on the task at hand instead of being 
distracted by a cumbersome user inter- 
face, an instrument must be easy to learn 
and easy to use. The 1230 was designed 
with these key factors in mind. Its 
straightforward pop-up menus are select- 
able with a single keystroke from the 
main menu. Prompts at the bottom of 
each menu guide the user through menu- 
specific operations. A system of on-screen 
notes available in several foreign 
languages provides additional clarifica- 
tion when needed. Self-instruction 
workbooks, a training test card, and an 
introductory videotape round out the 
support for the 1230. These materials pro- 
vide an excellent base for development 
of a logic analysis educational curriculum. 

Triggering 

Defining the events that surround the 
problem being sought requires versatile, 
powerful triggering capabilities. From 
observing basic hardware phenomena to 
tracking sophisticated software routines, 
the logic analyzer must be able to iden- 
tify precise triggering conditions. The 
1230 Logic Analyzer provides two trigger- 
ing modes, Basic and Advanced, that span 
these requirements. Basic mode provides 
the most commonly used instruction for- 
mat with IF. . THEN statements. Advanc- 
ed mode expands on these triggering 
capabilities with IF. . THEN , . . ELSE 
statements that are useful for creating 
two-way branches and for qualifying data 
storage. With a single keystroke, the user 
can select the most suitable mode for his 
appUcation. 



1230 CONFIGURATION CHART 






1 230 with 


1230 with 


1230 with 




1230 


1 1230E1 


2 1230E1S 


3 1230E1S 


Channels at 25 MHz 


16 


32 


48 


64 


sync, async 










Channels at 50 MHz 


8 


16 


24 


32 


async 










Channels at 100 MHz 


4 


8 


12 


16 


async 










Channels with glitch 


8 


16 


24 


32 


capture 










Nonvolatile memories 


4 


4 


4 


4 


Nonvolatile setups 


8 


8 


8 


8 


Memory depth/channel 


2048 


2048 


2048 


2048 




TTw 1230 is compact and portable; an optional 
bag makes transportation of accessories 
convenient. 

System Level Debug 

Integration of hardware and software 
often requires simultaneous monitoring 
of data from several different parts of the 
system. The 1230 has four independent 
timebases allowing the user to gather 
both synchronous and asynchronous data 
within the same acquisition. With four 
timebases, data can be correctly clocked 
for that particular section of circuitry. 
For example, with a 64-channel config- 
uration, you can synchronously monitor 
a 16-bit microprocessor while simultan- 



eously observing other signals with an 
asynchronous timebase. 

Portable, Rugged, Quiet 

The 1230's lightweight and rugged design 
makes it very practical for onsite service 
needs, or situations where several 
engineers must share one instrument. Its 
compact size allows it to fit easily into 
any workspace. Since it has no fan, the 
user can concentrate undisturbed. A 
battery-powered version of the 1230 
Logic Analyzer (1230B) lets you perform 
servicing at remote sites without the 
need for a conventional power source. 

PHYSICAL CHARACTERISTICS 





1230 


1230B 


Dimensions 


mm (in) 


mm (in) 


Width* 


376 (14.8) 


376 (14.8) 


Height* 


190 (7.5) 


190 (7.5) 


Depth* 


489 (19.3) 


552 (21.7) 


'Handle folded back 






Weight > 


kg (lb) 


kg (lb) 


Net 


86 (19) 


12.2 (29) 
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1230 Logic Analyzer »2,795 
Includes: P6444 16-Channel probe, with lead 
sets and grabber tips; Operator's Manual; Quick 
Reference Guides (3); TYaining videotape (VHS 
format); Training workbooks (2); Training test 
circuit; Power Cord. 
1230B Logic Analyzer" 
Includes: same contents as 
Analyzer. 

1230E1 16-channel expander 
card, includes one P6444 probe. 

OPTIONS*' 

Option IS— Substitute P6443 
probe for P6444. 
Option 01— RS-232 interface. 
Option 02 — Parallel printer port. 
Option 03— GPIB interface. 
Option 04— International notes. 
Option 05 — Rackmount heirdware. 
Option 06 — Accessory bag. 
Option 07— GPIB acquisition 
leadset. 

Option 08— A6740G serial probe. 
Option 21—1230 service manual. 
Option 22—1230 service 
maintenance kit. 

INTERNATIONAL POWER PLUG OPTIONS 

Option Al— 230V/6A 50 Hz Universal Euro 
Option A2— 230V/6A 50 Hz U.K. 
Option A3— 230V/6A 50 Hz Australian 
Option A4— 230V/6A 60 Hz North American 
Option A5— 230V/6A 50 Hz Swiss 



1230 Logic 



$1,200 



-$200 

-•^$495 
-f $195 
-(-$595 
-i-$195 
■(-$400 
+ $65 

-f $195 
-I- $1,500 
+ S200 

+ $1,500 



ORDERING INFORMATION 

PROBES" 
P6444 16-channel, programmable- 
threshold (-H1-9V) active probe. $700 
P6443 16-channel, fixed TTL/ 
CMOS threshold active probe. $500 

FIELD-INSTALLED OPTIONS" 
1230F01 Field-installable 
RS-2;j2 interface. $495 
1230F02 Field-installable 
parallel printer port. $195 
1230F03 Field-installable 
GPIB interface. $595 
1230F04 Field-installable 
international notes. $195 
1230F05 Field-installable 
rackmount hardware. $400 

MICROPROCESSOR SUPPORT 

1230DPA Disassembly Probe 

Adapter, required for certain 

disassembly probes. $400 

D'P68KD*« 68000/010 (DIP) 

Disassembly Probe. $1,200 

DP68KF" 68000/010 (PGA) 

Disassembly Probe. $1,200 

DP8086D" 8086/8087/8088 (DIP) 

Disassembly Probe. $1,500 

DP8031D 8031/8087 (DIP) 

Disassembly Probe.'' 

DPHCll*' 68HC11 (DIP) 

Disassembly Probe." 

PM402 Z80 Disassembly Probe. $800 

PM403 6502/C02/C802 

Disassembly Probe. $800 



PM404 8085 Disassembly 




Probe. 


$800 


PM405 STD Bus Analysis 




Probe. 


«SOQ 


PM406 6809/6809E Disassembly 




Probe. 


S800 


PM407 6800/6802 Disassembly 




Probe. 


$800 



CONFIGURED SYSTEMS 

1230C32 32-channel system 
with parallel printer port. $4,175 
1230B32 Same system with 
battery power option.*' 
Both include: 1230 with Opt 02, 1 1230E1 ex- 
pander card. 

1230C48 48-channel system 
with parallel printer port. $5,375 
1230B48 Same system with 
battery power option.*' 
Both include: 1230 with Opt 02, 2 1230E1 ex- 
pander cards. 

1230C64 64-channeI system 

with parallel printer port. $6,575 

1230B64 Same system with 

battery power option.*' 

Includes: 1230 with Opt 02, 3 1230E1 expander 

cards. 

CONFIGURED SYSTEM OPTIONS 

Same as 1230 and 1230B Options except no 
Option 02. 

•' Applies to 1230 and 1230B 

•2 Requires 1230PDA. 

•' Contact your local sales office 



} - 
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LOGIC 1200 
ANALYZERS SERIES 




Logic Analyzer 

• Affordable 

• Easy-to-read Display 

• Easy to Learn and Use 

• Ideal for Education Applications 

• Timing up to 100 MHz 

• Captures Glitches 

• Supports fiP Disassembly 

• Video Output Port 

The 1205 Logic Analyzer provides the 
lowest cost solution for your basic logic 
analysis needs. An easy-to-learn menu in- 
terface, onscreen instructional notes, and 
large display make it the ideal choice for 
first-time logic analyzer users in educa- 
tion environments. The 1205 supports 
hardware, software, and some micro- 
processor analysis. Its full-featured sup- 
port and versatility exposes students to 
various aspects of digital technology. A 
single probe connector accepts probes 
specific to the logic analysis application. 
Each probe reconfigures the menu inter- 
face to display only the appropriate selec- 
tions, allowing the student to grasp con- 
cepts and avoid confusion. 

State Analysis 

For analyzing software execution, the 
P6440 24-channel state probe provides 
the connection for 24 data channels and 
three external clocks (or qualifiers). Each 
input can be selected for positive- or 
negative-going edges. The maximum 
clock repetition rate is 9 MHz, while the 
minimum clock pulse width is 5 ns. 

Timing Analysis 

The large, clear display of the 1205 helps 
the user easily explore acquired data 
when analyzing hardware interactions. 
The P6441 provides 8 data channels, one 
external clock input, and one external 
trigger input. Using 8 channels, data can 
be sampled up to 25 MHz. If a greater 
sampling rate is desired, width can be 
traded for speed by selecting four chan- 
nels at 50 MHz or two channels at 



1205 Logic Analyzer 

100 MHz. Glitches can be captured using 
up to four channels. 

IMicroprocessor Analysis 

The 1205 accepts dedicated personality 
modules for two of the most popular 
microprocessors: the Z80 and the 6502. 
Whenever a personality module is 
attached, a display of the disassembled 
data is available. Proper logic analyzer 
clocking is handled automatically; no 
user interaction is required. There is also 
a user-configurable interface probe which 
acquires 40 channels of data with ad- 
vanced triggering capabilities. 

Deep Memory 

With ample memory depth per channel, 
the 1205 stores many locations of the 
target data. For timing displays, depth per 
channel is 6144 locations in most cases, 
12288 at 50 MHz, and 24576 at 100 MHz. 
For state displays, depth per channel is 
2048 locations. For disassembly displays, 
depth per channel is 1024 locations. 



ORDERING INFORMATION 

1205 Logic Analyzer SI, 845 

Includes: P6440 State Probe (24 channels); 
P6441 Timing Probe (8 channels); Demo Tfest 
Circuit; Black flying lead set (174-0752-00); 
White flying lead set (174-0764-00); Red flying 
lead set (174-0763-00); 24 Grabber tips; Power 
cord, Operator manual. 

OPTION 

Option ID— Deletes standard P6440 

and P6441 probes. - $600 

Option 10 — Deletes demo test circuit. -$50 

PROBES 

P6440 24-channel State Probe $300 
P6441 8-channel Timing Probe $300 

PERSONALITY MODULES 
PM301 40-channel General 
Purpose t700 
PM302 Z80 Microproce.s.sor »700 
PM303 6502 Microprocessor $700 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, 50 Hz 
Option A2— UK 240 V, 50 Hz 
Option A3— Australian 240 V, 60 Hz 
Option A4— North American 240 V, 50 Hz 
Option A5— Switzerland 220 V, 50 Hz 
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1205 State Display showing data in Binary 
and HEX. 
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ACCESSORIES 



P6460 8/9-Channel Data Acquisi- 
tion Probe— For use with 1240D1, 
1240D2, DAS 91A24/91AE24. Order 
P6460 $700 



ACQUISITION PROBES 

P6440 Sute Probe— 24 Channels of P6444 Programmable-Tliresliold 

Data Acquisition, 3 Clocks/Qualifiers, Probe— 16 channels of Data Acquisi- 

Extemal Trigger. For use with 1205 tion, 2 Clocks, 1 Qualifier, 1 External 

Logic Analyzer Order P6440 $300 Trigger Input. For use with 1230 Logic 

Analyzers. Order P6444 $700 

P6441 Timing Probe— 8 Channels of 

Data Acquisition, 1 External Clock, 1 P6452 8-Channel Data Acquisition 

External Trigger. For use with 1205 Probe— For use with DAS 9100 main- 

Logic Analvzer. Order P6441 $300 frames, DAS 91A32/91A08. Order 

P6452 $730 



P6443 TTL-Threshold Probe— 16 

Channels of Data Acquisition, 4 
Clocks, 2 Qualifiers, 2 External TYigger 
Inputs. For use with 1230 Logic 
Analyzers. Order P6443 $500 



P6453 4-Channel Data Acquisition 
Probe — High-speed probe for DAS 
91A04A/91AE04A. Order P6453 $1,560 



P6462 8/9-Cliannel TTL Only Data 
Acquisition Probe — For use with 
1240D2, DAS 91A24/91AE24/91A32. 
Order P6462 $340 

P6461/P6461E 8-Channel Data Ac- 
quisition Probe — For use with DAS 
92A16/92A16E (P6461E has no clock 
or Qualifier Channels). 
Order P6461 or $1,570 
P6461E $1,370 



PATTERN GENERATOR PROBES 



P6455 TTL/MOS Pattern Generator 
Probe 8-Channels— For use with DAS 

91P16/91P32. Order P6455 $575 

P6456 ECL Pattern Generator 
Probe 8-Channels — For use with DAS 
91P16/91P32 modules. Order P6456 $575 

P6457 TTL/MOS Pattern Generator 
Probe, 4-Channel8, Individually TVi- 
Stateable— For use with DAS 
91P16/91P32. Order P6457 $575 



P6463 TTL/CMOS Pattern Gener- 
ator Probe — 9-Channels at 50 MHz or 
16-Channels at 25 MHz. For use with 
91S32/92S32. Order P6463 $1,000 

P6464 50-MHz Pattern Generator 
Probe— For use with DAS 91S16/ 
92S32. Order P6464 $1,350 

P6465 50-MHz Pattern Generator 
Probe — 8 Data Channels, 1 clock and 
1 Rz/Rl strobe for use with DAS 
92S16/92S32. Order P6465 $1,680 



OTHER PROBES 

P6454 100-MHz Clock Probe— For 

use with DAS 91A08 (max of one 
P6454 per DAS system). Order P6454 $265 

P6041 Passive Probe — Used as Sync 
out cable, 50 11 Ttermination. Oiiler 
P6041 $70 

Controlled-Width Probelet— Use 

with DAS 91S16/91S32 to create pro- 
grammable pulses. Requires two P6464 
channels to create one programmable 
channel. Order 020-1392-00 $150 
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LOGIC 

ANALYZERS ACCESSORIES 



LEAD SETS 



A. Individual Hook-Tip Lead Set— 10 

leads, 16 inch, color coded with , , 
E-Z-Micro Hook Tips. Order 
012-0670-00 $90 

B. Flying Lead Set — 10-wide comb, 
10 inch, color coded, connects to 
0.025-inch square pins, grabber tips 

not included. Order 012-0747-00 $40 

C. Harmonica Lead Set — 10-wide 
comb to 10-position single-row con- 
nector, for 0.025-inch square pins 
on 0.1-inch centers, 10 inch, color 
coded. Order 012-0800-00 $36 

D. Pattern Generator Lead Set— 10 

+ 2- wide comb, 9 inch, twisted 
pairs, color coded, connects to 
0.025-inch square pins, grabber tips 
not included. Used with P6455, 
P6456, P6457 pattern-generator 
probes. Order 012-0926-00*2 

E. High-Speed Pattern Generator 
Lead Set— 10 + 2 wide comb to 
20-position double-row connector, 
for 0.025-inch square pins on 
0.15-inch centers, 5 inch, color 
coded. Used with P6455, P6456, 
P6457 pattern generator probes. 
Order 012-0551-00 $130 

F. Sense Leads — Package of ten, 
2-wide comb to Pomona Hook Tip, 
5 inch, black for ground or VL. 
Order 012-0989-01 $125 

G. Grabber Tip— Package of 12, for 
general-purpose probing with 
various lead sets. 
(Single-sided grabber tips) 

Order 020-1386-00 $41 

(Double-sided grabber tips) 

Order 020-1456-00 $90 

Flying Lead Set— 10 inch, 10 
channel, color coded. For use with 
the P6440 and P6441 Data Acquisi- 
tion Probes. 

Lead Set with Black Ends — Order 
174-0752-00 $30 

Lead Set with Red Ends— Order 
174-0763-00 $30 

Lead Set with White Ends- 
Order 174-0764-00 $30 

Flying Lead Set— 10 inch, 10 
channel, color coded. For use with 
the P6443 and P6444 Data Acquisi- 
tion Probes. 

Lead Set with Black Ends— Order 
174-1264-00 $30 

Lead Set with Red Ends — Order 
174-1265-00 $30 

Lead Set with White Ends- 
Order 174-1266-00 $30 

Not shown. 
•2 Contact your local sales office for 
ir^ormation. 
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H. Individual Lead Set— 10 leads, 8 
inch, color coded, connects to 
0.025-inch square pins, grabber tips 
not included. Order 012-0655-02 $190 



Individual Lead Set— 10 leads, 16 
inch, color coded, connects to 
0.025-inch square pins, grabber tips 
not included. Order 012-0655-01 $175 



I. Flying Lead Set— 10-wide comb, 
5 inch, color coded, connects to 
0.025-inch .square pins, grabber tips 
not included. Order 012-0987-00 $46 



J. Harmonica Lead Set — 10-wide 
comb to 10-position single-row con- 
nector, for 0.025-inch square pins 
on 0.1-inch centers, 5 inch, color 
coded. Order 012-0968-00 $105 



K. Pattern Generator Lead Set— 10 

+ 6-wide comb with VH and VL 
Pomona Hook Tips, 9 inch, twisted 
pairs, color coded, connects to 
0.025-inch square pins, grabber tips 
not included. Used with P6455, 
P6456, P6457 pattern generator 
probes. Order 012-1053-00 $135 



L. GPIB Adapter— Two 10-wide 
combs to IEEE Standard 488 Bus 
Connector, 10 inch. Order 
103-0209-00 $235 



M. High-Speed Grippers — Package 
of ten, 1.75 inch, for flat packages 
with 0.05-inch lead spacing, use 
with P6453 or P6454. 
Order 195-1943-06 $150 



N. High-Speed Grippers — Package 
of ten, 1.75 inch, for Dip packages 
with 0.1-inch lead spacing, use 
with P6453 or P6454. 
Order 195-2234-06 S150 



O. High-Speed Clock Lead— With 
grabber tip, package of two, for use 
with P6453 or P6454. 
Order 195-3659-02 $16.50 



Lead Set — For use with Podlets. 
Acquisition probes P6461/E and 
HS8. Order 196-3047-00*2 
Pattern generator probes P6464/ 
P6465. Order 196-2963-00 S9.75 

Pattern Generator Flying Lead 
Set— 10 inch, 17 twisted pair leads, 
color coded. For use with the 
P6463 Pattern Generator Probe. 
Order 012-1236-00 $39 
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LOGIC 
ANALYZERS 



CABLES 



RS-232 Cable— Male-to-female. 20 
inch, wires: 1-1. 2-2. 3-3. 4-4. 5-5. 6-6, 
7-7. 8-8, 11-11, 12-12. 15-15, 17-17, 

19- 19, 20-20, 22-22. Used with 
1200C01 modem interface DAS 9200 
mainframe to terminal or DAS 9100 
line printer and communications inter- 
face. Order 012-0911-00 SlOO 

RS-232 Cable— Male-to-female, 2 
meter, 25 wires: 1-1, 2-2, 3-3, thru 
25-25. General purpose. Order 
012-0815-00 $85 

Null Modem Cable — Female-to- 
female. 60 inch, wires: 1-1, 2-3, 3-2, 
4-5, 5-4, 7-7, 8-20, 11-11, 12-12, 19-19, 

20- 8. General purpose. 

Order 012-0820-00 S405 

Null Modem Cable— Female-to- 
female. 60 inch, wires: 1-1. 2-3, 3-2, 
4-8, 5-8, 6-20, 7-7, 8-4, 8-5. 20-6. Used 
with 1200C01 Serial Printer interface. 
Order 012-0530-00 S90 



I^u^el Interface Cable — Two meter, 
for Centronix-type printer interface. 
Order 012-0997-00 



tso 



GPIB Cable— Two meter. Order 
012-0630-01 $105 

75 n Coaxial Cable— BNC to BNC, 
42 inch, used with video hard copy in- 
terface. Order 012-0074-00 $19.75 

75 n Coaxial Cable— BNC to BNC, 
120 inch, used with video hard copy 
interface. Order 175-2753-00 $28 

Sync Out Cable— Miniature Phone 
Plug to BNC, 79 inch, for 91A24 sync 
output. Order 175-8165-00 $38 



91AE04A Coaxial Jumper Cables 
Replacements — 3 inch , SMA conn- 
nectors to connect 91A04A to 
91AE04A. Order 175-6425-00 $18.50 
91AE24 Jumper Cable Replace- 
ments — Package of seven, twisted 
pair, 2-position connectors, 3 inch. 
Order 175-8167-00 $4.80 

Probe Extender Cable — Male to 
Female 34-position double-row con- 
nectors compatible with P6452, 
P6463, P6455, P6456, P6462, 6 feet. 
Order 012-1012-01 $125 

Flat Cable Mounts — Adhesive Back 

for securing and orgaiuzing probes 

with flat ribbon cables. 

Order 343-1048-00 ' t.96 



IC CLIPS & ADAPTERS/CONNECTORS 





S175 



UPIK 40, Universal Probe Inter- 
face Kit — For 40-pin dip packages. 
Allows user to configure intercon- 
nect from 6 probes or less to a 
clothespin style 40-pin IC clip. 
Order UPIK 40 

40-Pin '. Male 

Adapter — 40-position double row 
header with 0.025-inch square pins 
on 0.1-inch centers, interfaces the 
PM 101 or flying lead sets to low- 
profile dip clip above. Order 
380-0560-05 $16.50 

40-Pin Dip Socket Female 
Adapter — 40-position double-row 
head with 0.025-inch square pins 
on 0.1 -inch centers to 40-pin dip 
socket, for interfacing 40-pin low- 
profile dip clips to PM 100 series 
probes. Order 380-0647-01 $40 



IC Cup — 16-pin dip, clothespin 

style. Order 003-0709-00 $15.50 

IC Clip— 24-pin dip, clothespin 

style. Order 003-0823-00 $34 

IC Clip — 40-pin dip, clothespin 

style. Order 003-0801-00 $50 

Low Profile Dip Clip— 40-pin dip 
to 40-position double row connec- 
tor, for 0.025-inch square pins on 
0.1-inch centers, 4 inch (requires 
male adapter below). 
Order 015-0339-02 $49 

Low-Profile Dip Clip— 40 pin, 
same as above except 12 inch. 
Order 015-0339-00 S49 




B. LCC (Leadless Chip Carrier) to 
PGA (Pin Grid Array) Adapter— 

68-pin package, for adapting 80286 
(LCC) packages to 80286 (PGA) 
package. Order 015-0494-00. 




C. Circuit Board Mounted Probe 
Connector Kit — 10 + 6-wide comb 
to 0.025-inch square pins on 
0.15-inch centers, with mounting 
tabs, for PC mounting, mounting 
hole dimensions 0.80 inch wide 
X0.95 inch long. Interfaces to the 
following probes: P6452, P6455, 
P6456, P6457, P6460, and P6462. 
Seven piece kit. Order 020-1027-00 



$36 



$36 
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DAS 9200 

Cable Clamp— RS-232 Cable Ground- 
ing Clamp. Used for EMI shielding. 
Order 334-0399-00 

Circuit Board Ejector Tools— For 

removal of circuit boards from the DAS 
9200 Mainframe (2 required). Order 
105-0985-00 

Deskew Adapter — Fbr use with the 

DAS 92A60/90, to deskew the channel 
groups. Order 010-0456-00 

Training Aid Board — For use with 
DAS 9200, connects acquisition probe 
leadset to pattern generation leadset*' 

General Purpose Leadset— For use 

with the DAS 92A60/90, flying leads 
can be connected to 0.025 square pins 
or optional grabber tips. 
Order 012-1165-00 

Podlet Gang Connector — For use 
with P6461/P6461E, 10 wide, pkg of 2, 
NOT for use with P6464 or P6465. 
Order 020-1442-00 

Retainer Clamps— Kit of 4. (P6461E) 
Order 020-1483-00 (P6460/P6464/ 
P6465, DAS 9200. Order 020-1484-00 

MEDIA 

For DAS 9200, DAS 9100, and 1240/1241 

Flexible Disk— 360K, 5.25-inch, 48 
TPl, package of 10. Order 119-1583-01 

Tkpe Cartridges, DC-lOO TVpe- 

Package of five used on DAS 9100 Op- 
tion 01. Order 119-1350-01 



$2.50 



$150 



$4.50 



S35 



S35 



S36 



$185 



Mnemonic Conversion Hipe, DAS 
9100 — Converts mnemonic and all type 
files from DAS firmware versions 1.05 
and 1.07 to compatibility with DAS 
firmware versions 1.09 or 1.11. 
Older 062-6705-00 

64K RAM Pack— Lithium iodide bat- 
tery back-up, used with 1240/1241. 
Must have firmware version 5-2 or 
higher. Order 12RS02 

32K EPROM Pack— Used with 
1240/1241. EPROMSs not included. 
Order 12RS11 

32K EPROM Pack— Used with 
1240/1241, four 68764 or 68766 EROMs 
included. Order 12RS12 

DAS 9100 

Service Maintenance Kit — Includes 
board and cable extenders for DAS 
modules, power supplies, CRT, and 
keyboanl. Order 067-0980-01 $1,375 

Set-Up and Hold-Time Test Fix- 
ture— Order 067-1037-00 $1,285 

High-Speed Acquisition Test 
Fixture — For verification of DAS 
91A()4, DAS 91AE04, DAS 91A04A, and 
DAS 91AE04A modules. 
Order 067-1139-00 $280 

" Contact your local sales office for 
irtformation. 



$75 



$500 



$85 



S300 



Circuit Board Elector Tool— For 

removing DAS 9100 module cards. 
Order 214-3154-00 

High-Speed Lead Connectors — 

ftickage of ten, gold-plated contact pins 
that interface to podlet lead receptacles 
on P6453 or P6454. Order 131-2729-02 

Diagnostic Lead Set — 10-wide comb 
to 10-wide comb, and two-wide ground 
jumper, 10-inch, for connecting pattern 
generator probes to data acquisition 
probes. Order 012 1000-(K) 



1230/1205 

Demo/Tfest Circuit— For use with 1205 
and 1230. A convenient tool to aid in 
gaining experience and confidence 
with the use of a logic analyzer. Can 
also be used to do a simple demonstra- 
tion of the uses of a logic analyzer. 
Order 671-CK)49-00 

Service Maintenance Kit — Includes 
1230 Service Manual, Extender Card 
for 1230E1 module, and cable 
S80 assembUes. Order 020-1674-00 SI, ,500 



S5.75 



$30 



RACKS AND RACKMOUNT KITS 



Rackmount Kit— For DAS 9100. 
Order 016-0463-00 

Rackmount Kit— For DAS 9200. 
Order 016-0845-00 

Rackmount Kit— For 1240/41. 
Order 016-0789-00 

Rackmount Kit— Fbr 9XHS8. 

Order 016-0884-00 

Rackmount Kit— Fbr 1230. 

Order 1230F05 

Rack — Instrumentation Rack with 115 
or 220-V power controller Fbr use with 
all rackmountable Logic Analyzers. 
Fbr 115 V. Order 437-0241-00*' 
For 220 V. Order 437-0244-00" 

Panels— Blank Panels for 
Instrument Rack. 
m inch. Order 333-1351-00 
3V4 inch. Order 333-0997-00 
51/4 inch. Order 333-0999-00 
7 inch. Order 333-1352-00 
8% inch. Order 333-0998-00 
10'/^ inch. Order 333-0996-00 



$220 
$450 
$430 
$300 
$400 



$18.50 

$27 
S15.25 

$21 
$16.50 

$17 



1240/1241 



Service Maintenance Kit— Includes 
1240 Service Manual with 1241 Service 
Addendum, 12RD01 Diagnostic ROM 
Pack, Diagnostic Lead Sets, Extender 
Card for Acquisition Cards, and Ex- 
tender Card for the TYigger, Display, and 
Processor Cards. Order 067-1103-03 $2,020 

Diagnostic Lead Set, 1240/1241— 

10-wide comb with 2-wide ground to 
12-position double-row connector, for 
0.025-inch square pins on 0.1-inch 
centers, 10 inch, color coded. Order 
012-0556-00 



S65 



Probe Retainer Kit — (For use with 
P6460 only) Includes a probe guide 
panel, four probe retaining brackets 
and screw.s. Secures probe plugs to 
probe guide panel on the side of 
1240/1241. Order 020-1678-00 



$50 



$50 



CARTS 

92Cart— AnthroCart for DAS 9200. 
Order 92Cart 



$355 



K217 Cart— See Cart section for com- 
plete description. For DAS 9100, 
1240/1241, and 1230. Order K217 S510 




OTHER ACCESSORY 




Accessory Pouch — Convenient for 
carrying manual and other accessories. 
Order 016-0707-00 $70 
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370 Programmable Curve Tracer 



CONTENTS 

Programmable 

Curve-Tracer Systems 359 

System Software 363 

Failure Analysis System 364 

577/177 Curve-Tracer System 366 

178 Linear-IC Test Fixture 367 

Socket Adapters 368 

Tektronix Curve Tracer Systems deliver 
comprehensive information for accurate 
design, analysis, and evaluation for a 
multitude of semiconductor devices and 
integrated circuits. These dynamic 
parametric testers quickly measure and 
display the characteristics curves of a 
wide variety of two, three, and four ter- 
minal devices including diodes, tran- 
sistors, thyristors, and optoisolators, and 
the full range of linear ICs including 
operational amplifiers, comparators, 
differential amplifiers, and voltage 
regulators. 

The 370 Programmable Curve Tracer 
delivers comprehensive information on a 
range of semiconductor devices and in- 
tegrated circuits— from two-, three-, and 
four-terminal devices such as diodes 
(signal, rectifier, zener); transitors 
(bipolar, FET); thyristors (SCR, UJT, Triac) 
to optoelectronic (optoisolator, photo- 
detector), and ICs. 



371 High Bywer Curve Tracer 



The 371 Programmable High-Pbwer Curve 
Tracer gives fast, repeatable design and 
troubleshooting data on a wide variety of 
semiconductor devices. In particular, the 
371 is optimized for testing high-power 
devices and for making relatively high- 
power tests on more conventional 
devices, such as bipolar transistors, and 
FETfe. The 371 is ideal for testing solid- 
state switches and control devices in ap- 
plications like switching regulators and 
motor controls. Pulsed power supplies 
allow testing devices at peak power limits 
without overheating or damaging the 
device under test. 

Like other curve tracers, the 370 and 371 
reveal more than pinpointed parameters. 
They show you what happens between 
specified points in a quickly graphed 
curve, thus providing the valuable perfor- 
mance data necessary for accurate 
design, analysis, and evaluation. 

In addition, the 370 and 371 offer all the 
benefits of programmable instrumenta- 
tion, from curve storage to precise repeti- 
tion of test parameters and data; from 
automatic test sequencing to various 
comparisons of device behavior at dif- 
ferent points in time— all with the added 
capability of computerized control and 
analysis. 

The S370FA IC PaUure Analysis System 
(FAS) isolates failures on packaged ICs. 
The FAS speeds the detection and 
classification of IC inter-pin failures by 
measuring and characterizing the 
voltage/current relationships between 
each pin and designated reference pins. 



The S370WP Wafer Probing System pro- 
vides automatic solutions for wafer fab 
processing. It includes device test soft- 
ware for accurate, automatic testing of 
wafer test keys— greatly reducing wafer 
test time. ^ . • 




577/177 Curve Tracer 

The 577 Curve Tracer uses plug-in test 
fixtures for a variety of low- or high- 
current applications. The 177 Standard 
Test Fixture is for general-purpose ap- 
plication. The 178 Linear-IC Tfest Fixture 
is designed for testing op-amps, com- 
parators, differential amps, and voltage 
regulators. 




178 Linear-IC Tkst Fixture 

The following Curve-Tracer System 
descriptions will help you choose the 
system that best meets your re- 
quirements. Additional information is 
available. Contact your local Ttektronix 
Sales Engineer. 
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370/371 

Programmable Curve IVacers 

' I The 370 and 371 comply with IEEE 
GPiO Standard 488.1-1987 and with Tektronix 
IEEE-«M| Standard Codes and Formats. 



TYPICAL APPLICATIONS 

• Automated Semiconductor Test 

• Manufacturing Processes 

• Incoming Inspection 

• Production Device Testing 

• Semiconductor R&D 

• High-Power Semiconductor 
Evaluation (371) 

FEATURES 

• Digitized Waveforms ^ ^ 

• Bubble-Memory Storage , 

Store 16 Test Set-Ups 
Store 16 Families of Curves 

• GPIB and Plotter Interfaces 

• Test Sequencing Without Controller 

• Waveform Comparisons 

• Display/Waveform Cursors 

• Displays 24 Text Characters 

• On-Screen Readout of Control 
Settings/Cursor Values 

• 3 kV Test Voltage (2 kV for 370) 

• Vertical Sensitivity 100 pA/Div (1 pA 
Resolution) (370) 

• 3 kW Collector Power-Supply 
Capability (371) 

• 20-A or 50-V Base Drive (371) 

Program Control 

The 370/371 are programmable via the 
IEEE Standard 488 General Purpose In- 
terface Bus (GPIB). This interface pro- 
vides remote control and automated ac- 
quisition of curve data. You can send 
characteristic-curve data in either direc- 
tion over the bus (from the 370/371 to the 
controller, or vice versa). 

When using a controller, you can remote- 
ly control the front panel except for con- 
trols intended for local use only (such as 
Intensity). The GPIB complies with 
Tfektronix' Interface Standard for GPIB 
Codes, Formats, Conventions, and 
Features. 

Digitized Waveforms 

Display modes are selected by pushbut- 
tons labeled Nonstore, Store, Compare, 
View, and Enter When you select 
Nonstore, the 370/371 operate like con- 
ventional curve tracers. When you choose 
Store, the 370/371 display digitized 
characteristic curves with a bright, 
flicker-free trace. The Enter button lets 
you put the digitized display into bubble 




370 Programmable Curve Tracer 



memory. The View button recalls displays 
from memory. With Compare mode, you 
contrast characteristic curves by dis- 
playing Store and View curves 
simultaneously. 

Bubble Memory 

The 370/371 provide nonvolatile memory 
via a bubble-memory cassette plugged 
into a front-panel opening. Each cassette 
can store 16 families of curves and 16 
front-panel set-ups. This storage 
technology is virtually impervious to the 
dust and grime that impair other storage- 
media performance, making the 370/371 
ideal for harsh environments like factory 
floors and incoming-inspection areas. 

Front-Panel Set-Up 

The 370/371 can store 16 sets of front- 
panel-control settings and recall them 
later Pressing the Save button saves all 
current front-panel settings in bubble 
memory. Pressing Recall restores the 
front-panel settings that were previous- 
ly saved. 

With stored set-ups, you can easily cycle 
through a series of tests— either semi- 
automatically, by pressing front-panel 
controls to begin each test, or auto- 
matically, under program control. 

Test Sequencing 

You can sequence through as many as 16 
device tests from the front panel without 
using a controller 

Performance Conditions 

The following electrical and environmen- 
tal characteristics are valid for in- 
struments operated at ambient 
temperatures from -t-10 to -i-40°C after 
an initial warm-up period of 20 minutes, 
when previously calibrated at a 
temperature from -i-15 to -i-25°C. 

See page 364 for 371 characteristics. 



370 CHARACTERISTICS 

COLLECTOR SUPPLY 

Polarity/Modes — Select from these seven 
modes of collector-supply operation: AC at line 
frequency; + (positive full-wave rectified); - 
(negative full-wave rectified); +DC (positive 
dc); - DC (negative dc); Leakage (jxjsitive dc, 
emitter current); - Leakage (negative dc, emit- 
ter current). 

Maximum Peak Voltage and Voltage 
Accuracy — Peak open-circuit voltage on all 
ranges within +10%, -0%, at Max Peak Power 
of 50 W. 



Range 


16 V 


80 V 


400 V 


2000 V 


Max Peak 
Current 


10 A 


2 A 


0,4 A 


05 A 


Peak Current 
Pulsed 


20 A 


4 A 


0.8 A 


02 A 


Mm Series*' 
Resistance (Q) 


26 


64 


160 


20K 


Max Series*' 
Resistance (Q) 


800 


20K 


500K 


12,5M 



* ' Series resistance: available from 0.26 tt to 12. 5 Mtl 

(±5% or ±0.1 Q). 

Peak Power— 0.08, 0.4, 2, 10, 50, and 220 W. 
Variable Collector Supply— to 100% in 
0.1% increments. 

Safety Interlocks— A protective cover must 
be in place over test terminal and lid shut 
before you can apply collector voltage. 
Step-Generator Display — Range is 1 or 10 
steps/div, or 1 step/10 div. Unmagnified and 
magnified accuracy are within 3%. 
Display Offset — Vertical offset of display 
centerline value up to 10 div in 21 half-div 
steps. 

STEP GENERATOR 

Current Mode — Amplitude Range: 50 nA to 
200 mA in 1-2-5 sequence in 21 steps, selected 
by Step/Offset Ampl. Max current is 20X step 
amplitude, except for 2 A when switch is set 
to 200 mA. Max voltage is at least 10 V. Max 
opposing offset current is lOX step amplitude. 
Max opposing volts are less than 7 V. Ripple 
plus noise is less than 0.5%X step amplitude 
+ 1 nA. 

Voltage Mode — Amplitude Switch Range: 50 
mV to 2 V, in 1-2-5 sequence. Max VolUge: 20X 
step amplitude. Max Current: At least 2 A at 
10 V or less, or 10 mA at 40 V. 
Accuracy (Current or Voltage Steps In- 
cluding Offset) — Incremental 2%. Absolute is 
less than 2%X total output +3%X amplitude 
setting. 

Offset Control— Variable from - 10 to + lOX 
step amplitude, with 0.1% resolution. 
Short-circuit Current Limiting- Selected by 
current-limit switcii: 20 mA, 100 mA, 500 mA, 
2 A ( + 50%, -20%). 

Maximum Opposing Offset Volts— lOX step 
amplitude. 

Maximum Opposing Current — Les than 10 mA. 
Step Rates— 2X line frequency (IX line fre- 
quency in ac collector supply). Steps occur at 
collector voltage. 

Pulsed Steps— 80 or 300 /is wide ±10%. 
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Steps and Offset Polarity— Same as collector- 
supply polarity when step-generator polarity 
invert is disabled. Opposite to collector-supply 
polarity when step-generator polarity invert is 
selected or configuration switch is set to base 
grounded. If configuration is set to base 
grounded, step-generator polarity invert is 
disabled. 

Number of Steps — Selectable from to 10. 

Auxiliary Supply— Range: -40 to -f 40 V with 
20-mV resolution. Accuracy: Less than 50 mV 
+2% of total output. Output Current: At least 
100 mA ±20 V; at least 10 mA ±40 V. 

Nonstore Mode— Collector Current: Eiange is 
1 (lA to 2 A/div in a 1-2-5 sequence of 20 steps. 
XIO Mag extends max sensitivity to 100 tvA/div 
(1 nA resolution). Both unmagnified and 
magnified accuracy are within 3%. Emitter 
Current: Range is 1 nA to 2 mA/div in 1-2-5 se- 
quence of 20 steps. XIO Mag extends max sen- 
sitivity to 100 pA/div. Both unmagnified and 
magnified accuracy are within 3%. 

Digital-Storage Vertical Acquisition— A/D 

Converter: Resolution is 10 bits for 10.24 divi- 
sions, 100 counts per division. Maximum data 
points are 1024. Maximimi sampling rate is line 
frequency X1024. Minimum sampling rate is line 
frequency X2. Collector Current: Range is 1 #iA 
to 2 A/div in a 1-2-5 sequence of 20 steps. XIO 
mag extends max sensitivity to 100 nAAliv (1-nA 
resolution). Unmagnified accuracy is within 
1.5% of readout -I-0.03 div of setting with dot 
cursor Magnified accuracy is within 0.5% of 
readout +0.03 div of setting with dot cureor. 
Emitter Current: Range is 1 nA to 2 mA/div in 
a 1-2-5 sequence of 20 steps. XIO mag extends 
max sensitivity to 100 pA/div (1-pA resolution). 
Unmagnified Eiccuracy is within 1.5% of readout 
+ 0.03 div of setting +1 nA with dot cursor 
Magnified accuracy is within 0.5% of readout 
+ 0.03 div of setting with dot cursor 

Nonstore Horizontal-Deflection System — 

Collector Volts: Range is 50 mV to 500 V/div in 
a 1-2-5 sequence of 21 steps XIO mag extends 
max sensitivity to 5 mV/div (50-/jV resolution). 
Utmiagnified and magrtified accuracy are within 
3%. Base/Emitter Volts: Range is 50 mV to 2 
V/div in a 1-2-5 sequence of 6 steps. XIO mag 
extends max sensitivity to 5 mV/div (50-/iV 
resolution). Unmagnified and magnified ac- 
curacy are within 3%. Step Generator Display: 
Range is 1 or 10 steps/div, or 1 step/10 div. Un- 
magnified and magnified accuracy are within 
3%. Display Offset: Horizontal offset of display 
centerline value up to 10 div in 21 half -div steps. 

Digital-Storage Horizontal Acquisition— 

A D Converter Acquisition: Resolution is 10 bits 
for 10.24 div, 100 counts per div. Sampling rate 
is 2 to 1024X line frequency. Collector Volts: 
Range is 50 mV to 500 V/div in a 1-2-5 sequence 
of 21 steps. XIO mag extends max sensitivity 
to 5 mV/div (50-/jV resolution). Unmagnified 



accuracy is within 1.5% of readout +0.03 div 
of setting with dot cursor Magnified accuracy 
is within 0.5% of readout +0.03 div of setting 
with dot cursor Base/Emitter Volts: Range is 
50 mV to 2 V/div in a 1-2-5 sequence of 6 steps. 
XIO mag extends max sensitivity to 5 
mV'div(50-;xV resolution). Unmagnified ac- 
curacy is within 1.5% of readout +0.03 div of 
setting with dot cursor Magnified accuracy is 
within 0.5% of readout +0.03 div of setting 
with dot cursor Acquisition Modes (Normal. 
Envelope, and Average): Envelope is vertical 
or horizontal. Average is moving average with 
weight of '/, or Vjj. 

DIGITAL STORAGE SYSTEM 

Resolution— 100 point&div or 1024 points 
maximum, horizontally and vertically. 
Sample Rate — 0.125X line frequency to 1024X 
line frequency. 

CRT 

CRT— 7-in. diagonal (173 mm), electrostatic 
deflection, GH (P31) phosphor. 
Readout— Automatic on-screen display. Over- 
range is shown by a flashing display. 100 pA 
to 2 A/vertical div; 5 mV to 500 V/horizontal 
div; 5 nA to 200 mA and 5 mV to 2 V per step. 
BETA or gm/Division— 500 nano to 400 mega 
for Beta and 50 nS to 400 S for gm. Cursor is 
4-digit horizontal and vertical values without 
XIO mag, 5-digit with mag. Offset is 4-digit 
value. Auxiliary supply is -40 to +40 V. 
Text Display— Text characters are 
alphanumeric fonts 1, accessible viaGPIB; SP,!, 
. . . A,B, . . . 0,1,9,/, . . . a,b, . . . y,z, . . . ; u 
is recognized as micro. Or: Alphanumeric fonts 

2, accessible via front panel; A,B 

Y,Z,(space), m,u,n,p,,,0,l, . . . 9,-,/,*,(,); u is 
recognized as micro. 
Maximum Text Characters — 24 letters. 
Character Size — Approximately 3 mm high, 
2 mm wide. 

POWER REQUIREMENTS 

Line-Voltage Ranges— 115 or 230 V ac. High: 
107 to 132 V ac, 214 to 250 V ac. Low: 90 to 
110 V ac, 180 to 220 V ac. 
Line-Frequency Range— 48.0 to 66.0 Hz. 
Power Consumption — Maximum: 400 W, 3.5 
A at 132 V, 60 Hz. Typical: 120 W, 1.3 A at 115 
V, 50 Hz. 

PHYSICAL CHARACTERISTICS 
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Dimensions 


mm 


In. 


Width 


429 


16.9 


Height 


332 


13.1 


Depth 


637 


25.1 


Weight » 


kg 


lb 


Net, standard 


35.0 


77.0 


Net, with Option 1R, 






Rackmount 


36.0 


79.2 



Dot Cursor Mode— Position an intensified dot 
cursor to any point on the wav^orm and read 
out the vertical and horizontal coordinates. 
TTie dot cursor is also useful when sending 
data over the GPIB. 



ORDERING INFORMATION 

370 Programmable Curve Tracer $17,900 
Includes: Blank adapter, Kelvin Sense (AlOOl); 
In-line transistor adapter, Kelvin Sense 
(A 1002); Axial lead diode, Kelvin Sense 
(A 1005); 4 and 6 lead dual width tran- 
sistor/FET (A1007); bubble memory cassette 
(020-1310-00); protective cover (337-3344-00); 
spare fuses 125 V/4 amp (159-0259-00); slow 
blow 250V/2 amp (159-0260-00); power cord 
(161-0066-00); Operator's manual 
(070-6064-00); Instrument Interfacing Guide 
(070-6067-00); Pocket Reference Guide 
(070-6066-00). 

OPTIONS 

Option IP— HClOO plotter. -f $900 

Option IR — Rackmount + $450 

Option 25— PEP301 System 
Controller.*' 

Option 26— UtiUty Software. ♦ ' 
Option 27— Device Test Software." 
INTERNATIONAL POWER PLUG OPTIONS 

Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzeriand 220 V, 50 Hz. 

• ' Contact your local sales office. 

370 OPTIONAL ACCESSORIES 

Service Manual— Order 070-6065-01 $55 
Calibration Fixture— 370 Main- 
tenance. Order 067-1286-00 $405 
Socket Adapters — See Curve-Tracer 
Socket Adapters in this section. 
370 Rackmount Kit— 016-0930-00 $415 

CAMERAS 

C-59A, C-5C, C-7 and Camera Mounting 
Adaptors — See Instrumentation Documenta- 
tion Devices, page 501. 

CART 

Cart— K217. See Cart section. $510 
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371 High-Power Programmable 
Curve Tracer 



371 CHARACTERISTICS 

COLLECTOR SUPPLY 

Modes/Polarity — High-Current: + pulses, 

- pulses. High Voltage: + rectified sine wave, 

- rectified sine wave. 

Maximum Peak Voltage and Voltage Accuracy 



Peak Power Range 










(W) 


3 k'' 


300*' 


30*2 


g.2 


Collector 










Current Available (A) 


400 


40 


40 m 


4 m 


Maximum Peak 










Collector Voltage (V) 


30 


30 


3 k 


3 k 


Accuracy (%) 


+ 10, 


+ 10, 


+ 10, 


+10, 




-5 


-5 


-0 


-0 



•' Pulsed collector supply. 
*^ Sine-wave collector supply. 

Pulsed CoUector Supply— 250 /isec ±10% 
pulse width; 0.25X line-frequency repetition 
rate. 

STEP GENERATOR 

Current Mode — Normal step, 1 fiA to 2 mA in 
1-2-5 sequence with Peak Power at 30 or 3 W. 
Pulsed Step, 1 mA to 2 A in 1-2-5 sequence 
with Peak Power at 3 kW or 300 W. Maximum 
current is lOX step amplitude ±2%. Maximum 
voltage is 12 V ±20%. 

Voltage Mode— 200 mV to 5 V in 1-2-5 se- 
quence. Maximum current is 100 mA. Max- 
imum voltage is lOX Step Amplitude. 
Step Rate— 0.25X line frequency at 3 kW and 
300 W. l.OX line frequency at 30 and 3W. 
Pulsed Current Steps — Pulse width, 500 fisec 
±10%; rise and fall times, <40 jisec. 

VERTICAL DISPLAY SYSTEM 

CoUector Current — Range, 500 mA to 
50 A/div in 1-2-5 sequence at 3 kW and 300 W 
or 10 /lA/div in 1-2-5 sequence at 30 and 3 W. 
Accuracy, ±0.1 div. Cursor accuracy, ±2% of 
readout +0.2 div in Nonstore mode and ±1.5% 
of readout +0.1 div in Store mode. 



HORIZONTAL DISPLAY SYSTEM 
Collector Supply— 500 mV to 5 V/div in 1-2-5 
sequence at 3 kW and 300 W or 50 to 500 V/div 
in 1-2-5 sequence at 30 and 3 W. 
Step Generator— 100 mV to 5 V/div in 1-2-5 
sequence. 

Accuracy — ±0.1 div. 

Cursor Accuracy — Within 2% of readout +0.2 
div in Nonstore mode or 1.5% of readout +0.1 
div in Store Mode. 

DIGITAL STORAGE SYSTEM 

Resolution — 100 points/div or 1024 points 
maximum, horizontally and vertically. 
Sample Rate— 0.125X line frequency to 1024X 
line frequency. 

CRT AND READOUT 

CRT— 7-in. diagonal, electrostatic display, P31 
phosphor. 1000 X 1000 total addressable pixels. 
Readout— Automatic on-screen display of scale 
factors and Beta or gn,/div. 24 characters of 
text can be displayed and updated via GPIB to 
annotate test. 

INTERFACES 
GPIB— IEEE Standard 488.1-1987 im- 
plemented as: SHI, AHl, M, SRI, RLl, PPO, 
DCl, DTO, 
and LO. 

Plotter — 8-bit parallel (Centronix) supporting 
HPGL-compatible plotters. 

TEST FIXTURING 

The Tfest Fixture Unit is a standard accessory 
that provides a safety enclosure for the device 
under test (DUT). It prevents the operator from 
contacting dangerous voltages while the DUT 
is being tested. The Tfest Fixture Unit accom- 
modates devices as large as 8x5x4.75 inches 
(203 X 127 X 120 mm), and connects to the main 
unit via a cable/plug assembly. Kelvin sensing 
adapters AlOOl through A1005 (see page xxx) 
plug into the Test Fixture Unit. 

Users wishing to construct their own fixtur- 
ing should order the optional Field Wiring 
Cable (cable/plug assembly without test fixture 
enclosure). 

POWER REQUIREMENTS 

Line-Voltage Ranges— 90 to 132 V ac or 180 

to 250 V ac. 

Line-Frequency Range — 48 to 63 Hz. 
Maximum Power— 400 W, 2 A. 

PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Height 


332 


13.1 


Width 


429 


169 


Depth 


637 


25.1 


Weight » 


kg 


lb 


Standard 


36 


79.4 



Bipolar-transistor family of curves created 
using the 371 's sweep mode. 



ORDERING INFORMATION 

371 High-Power Curve Tracer. S20,600 
Includes: Power cord (161-0066-00); bubble- 
memory cassette (020-1310-00); test fixture 
unit; in-line transistor adapter, Kelvin Sense 
(A 1002); To-3/To-66 adapter, Kelvin Sense 
(A1003); operator's manual (070-6839-00); 
Pocket Reference Guide (070-6841-00). 
OPTION 

Option IP— HClOO Plotter. + .<>900 

INTERNATIONAL POWER PLUG OPTIONS 

Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

OPTIONAL ACCESSORIES 

Service Manual— 070-6840-00. S55 

GPIB Cable— 012-0991-00. $160 

Field Wiring Cable— 198-5628-00. $370 

Calibration Fixture— 067-1345-00. $2,890 
Service Maintenance Cable — 

174-1001-00. $65 
Service Maintenance Kit— 

067-1286-00. $405 

371 Rackmount Kit— 016-0930-00. $415 

Note: EMC and U.L. specifications are not 
applicable to rackmounted 371. 

CAMERAS 

C-59A, C-5C, C-7, and Camera Mounting 
Adapters — See Instrumentation Documenta- 
tion Devices section, page 501. 

CART 

K217— See Cart section. tSlO 
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370 UTILITY 
SOFTWARE 



• Archives Curves, Front-Panel 
Settings, and Bubble Memory 
Contents to Disit 

• Displays and Plots Acquired Curves 

• Generates Test Programs Without 
Programming Skills 

• Hard-Copy Dump of Numerical Test 
Results 

• Example Test Programs Included 

• Basic Source Code Available 
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The 370 Utility Software links the 370 
Curve Tracer to the IBM PC. Its menus 
provide easy-to-use access to features 
that simplify curve-tracer operations. 
Users can easily create customized device 
tests using their own test algorithms. 

The 370-to-PC link offers unlimited mass 
storage for device test setups and 
displays. A complete test-setup library 
can be stored on disk. Curves can be 
stored on disk as well as displayed on the 
PC monitor or graphed to an HP-GL com- 
patible plotter. 

A powerful feature of the utility software 
is its built-in test-program generator. Pro- 
gramming skills are not needed to create 
automatic device-test programs. Numeri- 
cal test results can be displayed on the 
PC, sent to a printer for hardcopy, and 
recorded in a log file. Example programs 
are included that can easily be modified 
to test a broad range of device types. 
Writing and debugging test programs is 
easy with the use of an optional ASCII 
text editor. 

HARDWARE 
Required Hardware 

IBM PC/XT/AT; DOS 2.0 or higher with 
640K memory; dual floppy drive or I flop- 
py and 1 hard disk; IBM color graphics 
card or EGA adapter (or compatible); Na- 
tional Instruments PC2 or PC2a GPIB 
card; GPIB cable. 

ORDERING INFORMATION 

370 Utility Software 

Order S48P104 Option 01 $695 
Includes: Software on bVt DS/DD disks and 
Manual. 



370 

DEVICE TESTING 
SOFTWARE 

• Automatic Measurement of BJT, 
FET, Diode, and MOSFET 
Characteristics 

• Built-in Test Algorithms Eliminate 
the Need for Programming 

• Minimizes Hands-On Curve-Tracer 
Operation 

» Hard Copy Of Test Results 

The 370 Device Testing Software 
automates semiconductor testing. Tfest 
algorithms are built into the software, so 
there is no need to write test programs. 
Also, curve tracer knowledge is not 
necessary to begin device testing; the 
controller takes over the task of operatiitg 
the 370. Running a complete device test 
is as simple as entering the device type; 
test results are only seconds away. 

Pop-up windows prompt the user to select 
from a list of common device types such 
as bipolars, FET^, diodes, etc. Once a 
device type is specified, a number of com- 
mon dc tests can be selected. Conditions 
and limits for each test are input using a 
spreadsheet format. Tfest files can be 
stored indefinitely on disk and reloaded 
simply and quickly. Once a test file is 
called, parameters like gain, breakdown 
voltage, and leakage are measured 
automatically. 

By reducing setup and test time, the 
device-testing software offers significant 
labor savings in incoming inspection. Tfest- 
setup time is minimized because 370 
front-panel setup and operation is not re- 
quired. Shorter setup times make it prac- 
tical to completely test one device t>efore 
going on to the next. This ehminates the 
need for parallel testing and extra device 
handling. 

Because the tests are automatic, the time 
per test is also reduced. Except for dc%acc 
iiisertion, virtually all other operator in— 
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tervention is eliminated. Automatic and 
repeatable measurements provide high- 
quality device testing at a low cost per test. 

HARDWARE 

Required Hardware 

IBM PC/XT/AT; DOS 2.0 or higher with 
640K memory; dual floppy drive or I flop- 
py and 1 hard disk; IBM color graphics 
card (or compatible); National In- 
struments PC2 or PC2a GPIB card; GPIB 
cable. 

ORDERING INFORMATION 

370 Device Testing Software- 
Order S48P401 Option 01. $1,750 
Includes; Software on 5V4 DS/DD disks and 
Manual. 

SYSTEMS 

The new 370 software makes systems 
solutions possible for IC manufacturing 
process control areas. 

Automatic GPIB Wafer Probing— Use 

the Device Itesting Software with a GPIB 
Wafer Prober for automatic performance 
verification of IC test keys. 

Failure Analysis on Multi-Pin Pack- 
ages—Use the 370 and a TSI 8150 to 
automatically scan all pins of a packaged 
IC and determine which pins have faulty 
circuitry attached. 

For irtformation on Tektronix program- 
mable measurement instruments or 
systems contact your local Tfektrorux Sales 
Representative. 
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TCL/ FAILURE 
I L.r\ ANALYSi: 



ANALYSIS SYSTEM; 



S370FA 



NEW 



IC Failure Analysis System 



• Automatic Pin-to-Pin Leakage 
Measurement 

• Matrix Switching up to ± 80 V 

• Multiplexing for up to 189 Pins 

• Menu-driven Test Generation 

• Resident Data Base For Statistical 
Analysis 

• Statistical Measurement Limits 

IC failure ansdysis labs examine ICs that 
have failed in final test, life test, or in the 
field. Each pin of the defective device is 
tested to detect abnormal electrical 
characteristics. This is a tedious job that 
can take hours of hand testing. The 
S370FA system can reduce this test time 
to minutes. 

Software Saves Setup Time 

System software controls the 370 mea- 
surement modes as well as the switching 
matrix for proper IC pin scanning and 
measurement. Tfests are easily set up 
using menus displayed on the screen of 
the PEP 301 System Controller. 

Time Savings Using Automated Testing 

Manual pin-to-pin measurement is re- 
placed by automatic measurement. 
Measurement data can be logged at ap- 
proximately one second per pin. Rapid 
device testing frees the failure analyst to 
spend more time on determining the 
cause and prevention of failure. Less 
skilled personnel can operate the system 
to locate device faults. 

Tfiree Test Modes and High Voltage 

Three test modes— Forced Current, Com- 
prehensive, and Snap-back— provide a 
choice of speed, voltage range, and peak 
measurement options. Forced Current 
mode applies a constant current to the 
device pin and measures the voltage, up 
to ±10 V. Comprehensive mode applies 
voltage steps and measures the current 
until the selected current is reached, up 
to ± 80 V. Snap-back mode is used if in- 
termittent devices are anticipated, such 
as when intermetaUic problems have 
caused an open circuit. The Snap-back 
mode also increases the voltage until the 
selected current is reached, but reads the 
peak voltage rather than the final 
voltage. The measurement data shows a 
high voltage defect even though the pin 
characteristic appears normal at the 
selected current. 

All pins are tested with both positive and 
negative polarity. Ttest data is stored in 
test files. 




S370FA IC Failure Analysis System 



TEKTRONIX TSl 8150 
TEST SYSTEM INTERFACE 




TEKTRONIX PEP 301 
SYSTEMS CONTROLLER 



TEST nXTURE 




TEKTRONIX 370 
PROGRAMMABLE CURVE TRACER 



The system includes a curve tracer, controller, and a sivitching matrix. 
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TCIZ WAFER 
I Ll r\ PROBING SYSTEM 



Part: 155-0328-80 SUB 
Number of pins: Z4 
Number of samples: 7 
Heasurenents in volts 






Run date: 06/07/88 
lest Type: Conprehens i we 
Current; 10 u flmps 
• reject data 


Pin 


Sanplel 




SampleZ 


Sanple3 


Samp le4 


SanpleS 


Sanple6 


Sanple? 


1 


1.220 


> 80.000» 


1.215 


1.2850 


1.210 


1.215 > 80.000« 


2 > 


80.000 


> 


80.000 


> 80.000 


> 80.000 


> 80.000 > 


80.000 > 


80.008 


3 


19.700 




19.700 


19.850 


19.500 


19.950 


19.700 


19.558 


4 


19.790 




19.608 


19.750 


19.658 


19.950 


19.700 


19.650 


5 


19.650 




19.450 


19.800 


19.508 


19.950 


19.700 


19.650 


6 


19.700 




19.600 


19.800 


18.158 


15.180* 


19.700 


19.650 


7 


0.730 




8.725 


0.725 


8.725 


0.725 


0.725 


0.720 


8 


19.700 




19.700 


19.880 


17.658 


19.980 


19.700 


19.788 


9 


19.650 




19.708 


19.880 


19.608 


19.950 


19.700 


19.780 


10 


19.800 




19.900 


19.950 


19.758 


20.280 


19.800 


19.980 


11 


19.650 




19.608 


19.750 


15.688» 


18.680 


19.658 


19.650 


12 


0.000 




0.008 


0.080 


8.008 


0.888 


8.000 


0.080 


13 


8.755 




8.758 


0.755 


8.758 


0.750 


0.755 


0.750 


14 


8.740 




8.735 


0.740 


8.738 


0.735 


8.748 


0.730 


15 


8.915 




8.918 


0.910 


8.905 


0.910 


0.910 


0.985 


16 


0.910 




8.905 


0.985 


8.905 


0.985 


0.910 


0.985 


Mi or renowe flags? 


(Y/N) N 













Data for seven devices is displayed pin-by-pin. Note the d^ects flagged by asterisks on pins 
1, 6. and 11. 



Easy Detection of Defects 

When tests are completed, the measure- 
ment data for up to seven devices can be 
displayed in columns, pin-by-pin. This 
enables a rapid visual scan to pick out 
unusual readings. The readings can also 
be automatically compared with previous 
measurements stored in a database. 

Database Provides Reference Data 

The statistical database provides test 
reference data and standard deviation for 
each device pin. Pin-to-reference-pin 
measurements are automatically com- 
pared to the standard deviation range. 
Measurements that are outside the range 
are flagged. Hard-copy printouts of both 
test results and reference data is easily 
obtained from the database. 

The database is created by merging 
device test data. Abnormal measure- 
ments for any pin can be flagged so that 
the data for that pin of the device will not 
be included in the database. 

DUT Fixtures for All ICs 

Three IC adapters enable testing all ICs: 

• A 40-pin dual-in-line socket adapter for 
devices with 0.3 and 0.6 inch lead spac- 
ing, up to 40 pins. 

• A grid array adapter for most popular 
pin-grid array devices to 132 pins. 

• An interface board for custom wiring 
to a variety of sockets: up to 189 pins. 
Custom sockets attached to the inter- 
face board test all devices with the 
same pin configuration. 



System Versatility 

The system includes a full function 370 
Programmable Curve Tracer and an 
80386-based PEP 301 System Controller 
These can be used separately or together, 
apart from the S370FA system, for 
further analysis of defective ICs. For ex- 
ample, the 370 can be used to hand probe 
decapsulated devices, or can be con- 
nected to a wafer prober to check device 
characteristics. 

Safety Features 

Low test currents are used to prevent fur- 
ther damage to the device when testing. 
Additional precautions are included in 
the adapter connected to the 370 to limit 
maximum voltage and current for 
operator safety. 

CHARACTERISTICS 

Max Peak Volts— ±80 V. 
Current Range— 1 >lA to 100 mA. 
Max Peak Power- 0.4 W. 



ORDERING INFORMATION 

S370FA 93-Pin System. $48,800 
Includes: Operators Manual (070-6852-00); 
40-pin dual in-line adapter (018-0222-00). 

OPTIONS 
Option 01— Deletes PEP 301 
controller. -»5,000 
Option 02 — Pin expansion to 
189 pins. + $6,350 

Includes: 108/132 pin grid array adapter 
(018-0223-00); 189-Pin Interface (018-0221-00). 

OPTIONAL ACCESSORIES 
Service Manual— Order OTO-OS.^S-OO.' ' 
16-Pin Expansion — 
Requires one each of the following: 
TSS40, TSS48 Opt 2/10, 40-con- 
ductor ribbon cable (174-0169-00), 
and 50-conductor ribbon cable 
(174-1182-00)" 

' ' Contact your local sales office. 
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TCIZ CURVE-TRACER 
I Cr\ SYSTEM 



576/176 



• Tests Two- and Three-Terminal 
Discrete Semiconductors 

• Power Capability Up to 220 Watts 

• Convenient Scale-Factor Readout 

• Test Fixture (Optional) for Testing 
Power Devices to 1000 Watts 

TYPICAL APPLICATIONS 

• Semiconductor R&D 

• Production-Device Testing 

• Incoming Inspection 




Socket 
Adapter \j 



Standard 
Test Fixture 



176 High-Current H'st Fixture (Optional) 

The Tektronix 576 Curve-Tracer System 
continues to hold the title ' 'standard of 
the industry. " This general-purpose 
curve-tracer system performs well in ap- 
plications where high-current testing is 
required. 

With the Standard Tbst Fixture, the col- 
lector supply of the 576 delivers up to 220 
W peak to the device under test. The step 
generator can deliver up to 2 A in both 
its current and voltage modes of opera- 
tion. With the 176 High-Current Tfest Fix- 
ture, the 576 is capable of pulsed- 
collector operation up to 200-A peak. 

Alphanumeric indicators provide readout 
of vertical and horizontal deflection fac- 
tors, step amplitude, and Beta/div or 
gm/div. The Beta or gm readout saves the 
operator from the arithmetic usually 
necessary to arrive at these parameters. 
These indicators also provide a perma- 
nent record of mtyor knob settings in 576 
CRT photographs. 

Other features of the 576 Curve Tracer in- 
clude: calibrated display offset; ad- 
justable current limiting in the step 
generator; either 300 or 80 iis pulse width 
in pulsed-base operation; pushbuttons to 
check display zero and calibration; and an 
illuminated graticule. 

A safety interlock protects the operator 
from dangerous voltages. 




576 With Standard Tbst Fixture 

576 CHARACTERISTICS 

COLLECTOR SUPPLY 

Modes/Polarity — Norm: AC (at line frequen- 
cy); positive or negative full-wave rectified ac. 
DC: Positive or negative dc. Leakage: Emitter- 
current rather than collector-current 
measurements. lOOOX increase in vertical- 
deflection sensitivity (1 nA/div). 

Voltages* 1 



Range (V) 


15 


75 


350 


1500 


Max Continuous 
Peak Current (A) 


10 


2 


0.5 


0.1 


Peak Pulse 
Current (A) 


>20 


>4 


>1 


>0.2 



Peak open-circuit voltages within -i-35% 
and -5% of indicated range. 

Series Resistance — From 0.3 12 to 6. .5 M(l in 
12 steps, all within 5% or 0.1 Q. Peak Power 
Limit Setting: 0.1, 0.5, 2.2, 10, 50, and 220 W. 
Safety Interlock— Protects operator from 
dangerous voltages. 



STEP GENERATOR 

Current Mode— Step/Offset Amplitude Range: 
5 nA/step (with XO.l Mult) to 200 mA/step, 
1-2-5 sequence. Maximum Current (Steps and 
Aiding Offset): X20 amplitude setting, except 
XIO (2 A) at 200 mA/step and X15 (1.5 A) at 
100 mA/step. Maximum Voltage (Steps and 
Aiding Offset): At least 10 V. Maximum Oppos- 
ing Offset Current: XIO amplitude setting or 
10 mA, whichever is less. Maximum opposing 
voltage is limited at 1 to 3 V. 
Voltage Mode — Step/Offset Amplitude Range: 
5 mV/step (with XO.l Mult) to 2 V/step, 1-2-5 
sequence. Maximum Voltage (Steps and Aiding 
Offset): X20 amplitude-switch setting, 40 V 
maximum. Maximum Current (Steps and 
Aiding Offset): At least 2 A at 10 V, derating 
to 10 mA at 40 V. Short-Circuit Current 
Umiting: 20, 100, 500 mA +100%, -0%; 2 A 
-1-50%, -0%. Maximum Opposing Offset 
Voltage: XIO amplitude setting. Maximum Op- 
posing Current: Limited between 5 and 20 mA. 
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TCU^ CURVE-TRACER 
I Llr\ SYSTEM 



Accuracy — Incremental: Within 5%, between 
steps, within 10% with XI. Mult. Absolute: 
Within 2% of total output including offset, or 

1 % of amplitude setting, whichever is greater. 
Offset Multiplier: Continuously variable from 
to XIO the amphtude setting, either aiding 
or opposing the step polarity. 

Step Rates— Selectable at XI, X2, or X4 line 
frequency. 

Pulsed Steps— = 80 or 300 ns width. 
Step/Offset Polarity— Same as Collector- 
Supply polarity and positive in ac position. 
Polarity can be independently inverted with 
Step/Offset Polarity control or from the test 
fixture. 

Step Family — Repetitive or single family. 
Number of Steps— Selectable from 1 to 10. 
Vertical-Deflection Factor — Collector Cur- 
rent; 1 /iA to 2 A/div, 20 steps in 1-2-5 sequence 
(0.1 ^A/div with XIO magnification). Emitter 
Current: 1 nA to 2 mA/div, 20 steps in 1-2-5 se- 
quence. Step Generator: 1 step/div. 
Horizontal-Denection Factor — Collector 
Volts: 50 mV to 200 V/div, 12 steps (5 mV/div 
with XIO magnification). Base Volts: 50 mV to 

2 V/div, 6 steps (5 mV/div with XIO magnifica- 
tion). Step Generator: 1 step/div. 

POWER REQUIREMENTS 

Voltage Ranges— 90 to 136 V ac or 180 to 272 

V ac (six positions). 

Line Frequency — 48 to 66 Hz. 

Maximum Power Consumption (Including 

DUT Power)— 305 W. Standby Power: «60 W. 

ENVIRONMENTAL AND SAFETY 

Ambient Temperature — Operating: +10 to 
+ 40°C. Nonoperating: -40 to +65°C. 
Altitude— Operating: lb 3000 m (10,000 ft). 
Nonoperating: 15 000 m (50,000 ft). 
Vibration — Operating: 15 minutes along each 
of the three mjyor axes. 0.04 cm (0.015 in) p-p 
displacement 10 to 50 to 10 Hz in one minute 
cycles. Held for three minutes at 50 Hz. 
Shock — Nonoperating: 30 g's, 'A sine, U-ms 
duration in each direction along each msyor 
axis. Tbtal of .six shocks. 
Safety— CSA Certified (CSA 556 B). 

PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Width 


299 


11,8 


Height 


381 


150 


Depth 


591 


23,3 


Weight 


kg 


lb 


Net 


32,0 


70,5 


Shipping 


48,5 


107,0 



STANDARD TEST FIXTURE (650-0459-01) 

A plug-in fixture with two sets of five-pin test 
terminals, the Emitter Grounded or Base 
Grounded switch, Left-Off-Right switch, Step 
Gen Output, Ext Base or Emitter input, and 
the Safety Shield. The test terminals accept 
either the six-pin universal adapters, three-pin 
adapters, or the high-power transistor adapters 
with Kelvin contacts. 

Position Controls — Fixed 5-div increments 
within 0.1 div. Continuous fine control over 
5 div or less. 

Display Offset — 21 calibrated positioning in- 
crements, vertically or horizontally, of 0.5 div 
or 5 div with XIO Magnifier. 

CRT 

CRT— 165-mm (6.5 in.) rectangular with 
10 X 10-cm divisions (12 cm usable horizontal) 
parallax-free, illuminated graticule, GH (P31) 
phosphor standard. Accelerating potential is 
4.0 kV. 

Readout — The readouts, a4jacent to CRT, are 
digital indicators of the following parameters: 
Per Vert Div from 1 nA to 2 A/div; per Horiz 
Div from 5 mV to 200 V/div; Per Step from 5 
nA to 2 A/step, 5 mV to 2 V/step; A (Beta) or 
gm, per Div from 1 /i to 500 k calculated from 
Current/Div, XIO Mag, Step Amplitude, and 
XO.l Mult. 

The 176 Pulsed-High-Current Fixture provides 
the 576 Curve Tracer with pulsed-coUector 
operation to 200 A peak and pulsed-base steps 
to 20 A peak. When selected, the step offset 
is also pulsed. The pulsed operating mode 
allows many tests previously considered im- 
possible. For example, small-signal transistors 
can be tested under pulsed-collector- 
breakdown conditions without overdissipa- 
tion. The 176 Test Fixture fits in place of the 
576 Standard Test Fixture. The collector pulse 
is slaved to the step generator in regard to 
width and repetition rate. 



CHARACTERISTICS 

COLLECTOR SUPPLY (PULSED) 

Width— 300 or 80 iis determined by 576. 
Repetition Rate — Power-line frequency. 
Polarity — ± determined by 576 polarity 
control. 

Amplitude— Ranges: 15, 75, 350 V nominal, 
controlled by Max Peak Volts switch on 576. 
Current (minimum available at low line into 
shorted load): 15-V range, 200 A; 75-V range, 
40 A; 350- V range, 8 A. 
Maximum Peak Watts — Three illuminated 
pushbuttons select 10, 100, or 1000 W max- 
imum peak power. 

STEP GENERATOR 
Current Ranges (XIO Step Selected)— 

Step/Offset Amplitude Range: 100 mA to 2 A, 
5 steps, 1-2-5 sequence. Maximum Current 
(Steps and Aiding Offset): 200 x 576 Amplitude 
setting or 20 A, whichever is less. Maximum 
Voltage (Steps and Aiding Offset): At least 5 
V up to 10 A and 2 V up to 20 A. 



Accuracy (Current Steps Including Off- 
set)— Incremental: Within 5% between any 
two steps; within 10% with XO.l Step Mult. 
Absolute: Within 3% of total output ± 1% of 
one step or within 3% of one step, whichever 
is greater. 

576 Offset Multiplier— to 100x576 
Amplitude switch setting. 
Step Rate — Power-line frequency. 
Pulsed Steps— 300 or 80 jis wide. 
Step/Offset Polarity— Same as Collector- 
Supply polarity. Polarity can be independently 
inverted with Step/Offset Polarity control. 

VERTICAL AMPLIFIER 

Deflection Factor (XIO Vert Selected)—! to 

20 A/div, 5 steps in a 1-2-5 sequence. 



ORDERING INFORMATION 

576 Curve Tracer 

With Standard Test Fixture .$17, CIO 

Includes: Standard test fixture (650-0459-01); 
transistor adapter A1007; FET adapter A1009; 
TO-3/TO-66 adapter A1003 Opt. 01; axial lead 
diode adapter A 1005; stud diode adapter 
(013-0110-00); Kelvin sensors for large and 
small plastic transistors A1002 Opt. 01; safe- 
ty shield (337-1 194-02); power cord (161-0066 
-00); instruction manual (070-0905-01). 

OPTION 

Option 01 — Deletes the auto scale- 
factor readout module but maintains 
provisions for insertion of the module 
(020-0031-00) at any time. - $975 

CONVERSION KIT 
Auto Scale-Factor Readout Module — 
Order 020-0031-00 SI, 735 

INTERNATIONAL POWER PLUG OPTIONS 
Option A 1— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

OPTIONAL ACCESSORIES 

Test Set-Up Chart— Package of 250. 
Order 070-0970-01 $io 
Test Fixture— 176 $6,800 
Socket Adapters — In this section. 
Camera — C-59A and adapter. 
See Instrumentation Documentation Devices 
section, page 501. 

Cart— K2I7. tSlO 



176 



Pulsed High-Current Fixture 



ORDERING INFORMATION 

176 Pulsed-High-Current Fixture $6,800 
Includes: T036 adaptor (013-0112-00); 
stud diode adaptor (013-0110-00); safety 
shield (337-1194-02); instruction manual 
(070-1073-00). 
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TP STORAGE AND NONSTORAGE 
I Ll r\ CURVE TRACER SYSTEMS 




577/177 

TYPICAL APPLICATIONS 

• Incoming Inspection 

• Semiconductor R&D 

FEATURES 

• Test IWo-Terminal and Three- 
Terminal Discrete Semiconductors 

• Storage Capability (Model D1) 

• Power Capability Up to 100 Watts 

The 577/177 is a low-cost, general pur- 
pose, non programmable Curve Tracer 
System designed for testing semiconduc- 
tor devices at power levels up to 100 
Watts. Maximum continuous current is 10 
amps (20 amps in pulsed mode), the 577 
can be ordered with either a split-screen, 
bistanble-storage CRT (577/Dl), or with 
a conventional non-storage CRT (577/D2). 

The 577's storage CRT may be used to 
overlay the characteristic curves of one 
device on top of the stored characteristics 
of another. Dot displays (generated dur- 
ing high-current pulsed testing or during 
very low-current testing under dc condi- 
tions) can be transformed into complete 
characteristic curves by simply moving 
them across the CRT while in the storage 
mode. A good example of a dot display oc- 
curs in op-amp testing because the open- 
loop, 3-dB bandwidth of many op amps 
is so low that the curves must be plotted 
slowly. Linear ICs such as op amps may 
be tested with the 577 by using the 178 
Linear-IC Tfest Fixture. 



CHARACTERISTICS 

All characteristics are for the 577 Curve-TVacer 
Mainframe operating with a 177 Standard Ttest 
Fixture. 

^ COLLECTOR SUPPLY 

Modes/Polarity— Norm: AC (at line frequen- 
cy); positive or negative full-wave rectified ac. 



DC: Positive or negative dc. 
Voltage*' 



Range (V) 


6.5 


25 


100 


400 


1600 


Max Continuous 












Peak Current (A) 


10 


2.5 


0,6 


0.15 


0.04 


Peak Pulse 












Current (A) 


20 


5 


1.25 


0.30 


0.08 



''Peak open-circuit voltages within +35% 
and -5% of indicated range. 

Series Resistance— From 0.12 13 to 8 MO in 14 
steps, all within 15%, ±0.1 1). Peak Power Limit 
Setting: 100, 30, 9, 2.3, 0.6, and 0.15 W. 
Safety Interlock — Protects operator from 
dangerous voltages. 

STEP GENERATOR 
Current Mode — Step/Offset Amplitude Range: 
5 nA/step (with XO.l Mult) to 200 m A/step, 
1-2-5 sequence. Maximum Current (Steps and 
Aiding Offset): X20 amplitude setting, except 
XIO (2A) at 200 mA/step and X15 (1 .5 A) at 100 
mA/step. Maximum Voltage (Steps and Aiding 
Offset): At least 7 V. Maximum Opposing Off- 
set Current: XIO amplitude setting or 10 mA, 
whichever is less. Maximum opposing voltage 
is limited at 1 to 5 V. 

Voltage Mode — Step/Offset Amplitude Range: 
5 mV/step (with XO.l Mult) to 2 V/step, 1-2-5 
sequence. Maximum Voltage (Steps and Aiding 
Offset); 20 times amplitude-switch setting. 
Maximum Current: At least 100 mA at V. 
Short-Circuit Current Limiting: Not more than 
200 mA. Maximum Opposing Offset Voltage: 
XIO amphtude-switch setting. Maximum Op- 
posing Current: Limited between 10 and 20 mA 
(derating to mA at 20 V). 
Accuracy — Incremental: Within 2% between 
steps. Absolute: Within 3% of total output or 
amplitude setting, whichever is greater. Within 
4% with X.Ol mult. Offset Multiplier: Con- 
tinuously variable from to XIO the amplitude 
setting, either aiding or opposing the step 
polarity. 

Step Rates— Selectable at XI, X2, or X4 line 

frequency. 

Pulsed Steps— « 300 (xs width. 
Step/Offset Polarity— Same as Collector- 
Supply polarity and positive in the ac position. 
Polarity can be independently inverted with 
Step/Offset Polarity control or from the test 
fixture. 

Step Pamlly— Repetitive or single family. 
Number of Steps — Selectable from 1 to 10 
full-amplitude steps. Selectable up to «95 
steps when using Step XO.l multiplier 



DEFLECTION CONTROLS 



Display Accuracies*' 



Display Mode 


Normal 




Norm and DC Modes 


(unmagnllled) Magnified 


Vertical Collector Current 


3% ±1 nA 


4% ±1 nA 


Horizontal Collector Volts 


3% 


4% 


Horizontal Base Volts 


3% 


4% 


Step-Generator Mode 


Horizontal Mode 


4% 


5% 



''Asa percentage of highest on-screen value. 

Vertical-Deflection Factor — Collector Cur- 
rent: 2 nA to 2 A/div, 28 steps in 1-2-5 sequence 
(0.2 nA to 0.2 A/div with XIO magnification). 
Horizontal-Deflection Factor — Collector 
Volts; 50 mV to 200 V/div, 12 steps in 1-2-5 se- 
quence (5 mV to 20 V/div with XIO magnifica- 
tion). Base Volts: - 50 mV to 2 V/div, 6 steps 
in 1-2-5 sequence (5 mV to 0.2 V/div with XIO 
magnification). Step Generator: 1 step/div(0.1 
step/div with XIO magnification). 
Automatic Scale-Fiictor Readout — Cheuige in 
deflection factor is indicated by lights behind 
the knob skirt when using XIO Mag. 
Automatic Positioning — TYace (or spot) is 
automatically positioned when Collector- 
Supply polarity is changed when using the 177. 
Display Invert — Single control inverts display 
and repositions trace. 

Display Filter— Selectable low-pass filter 
reduces vertical noise for easier high- 
sensitivity measurements. 

CRT 

CRT— Rectangular 165 mm (6.5 in.) with an 
8x 10 div (1.27 cm/div) parallax-free internal 
graticule. Two display modules are available for 
the 577. The Dl display unit has a split-screen 
storage CRT with phosphor similar to GJ (PI). 
The 02 display unit has a nonstorage CRT with 
GH (P31) phosphor standard. Accelerating 
potential is 3.5 kV. 

Beam Finder — Compresses off-screen trace to 
within graticule area. 

POWER REQUIREMENTS 

Line-Voltage Ranges ( ± 10%)— 100, 110, 120 

or 200, 220, 240 V ac. 

Line Frequency — 50 to 60 Hz. 

Power- 155 W max at 110 V ac, 60 Hz. 



PHYSICAL CHARACTERISTICS 





577 


177 




Dimensions 


mm 


In. 


mm 


in. 


Width 


224 


8 8 


201 


79 


Height 


503 


19.8 


102 


4.0 


Deptti 


584 


23 


152 


6.0 


Weights > 


kg 


lb 


kg 


lb 


Net 


18.1 


40.0 


1.1 


25 


Shipping 


22.7 


50.0 


2.7 


6.0 



When the 577 and 177 are ordered together, 
their combined shipping weight is ^24 kg or 
« 53 lb (domestic). 
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Linear-IC Test Fixture 



• Tests Single, Dual, or Quad: Opera- 
tional Amplifiers, Comparators, Dif- 
ferential Amplifiers, Regulators, and 
More 

Since linear ICs are ty-pically tested under 
very low-current conditions, the 577/178 
Curve-Tracer System is ideally suited to 
the task. The 178 Linear-IC Tfest Fixture 
provides the necessary and accurate low- 
current-measurement capability. Test 
cards set up the measurement function, 
and the 577 s storage CRT allows the 
operator to transform the dot display 
(usually seen under low-current, dc con- 
ditions) into a complete characteristic 
curve by slowly sweeping the dot across 
the CRT while in the Storage Mode. 

A 577 178 Curve Tracer System is com- 
posed of a 577 mainframe, 178 Linear-IC 
Test Fixture, appropriate test cards 
(choose from three op-amp cards and two 
regulator cards), and the proper socket 
adapter that interfaces the system to the 
device-under-test . 

OP-AMP CARDS 

The Standard Op-Amp Card is designed 
to test devices that require single or dual 
power supplies, have two (differential) 
high-impedance inputs, and a single out- 
put. Common measurements include: off- 
set voltage, positive and negative input 
current, CMRR, gain, positive and 
negative FSRR, positive- and negative- 
supply current, and collector-supply cur- 
rent. The Multiple-Op-Amp Card allows 
the operator to test up to four devices in 
a single package by simply operating a 
four-position switch. The Hardwire Card 
is designed for applications where there 
is an advantage in preparing indivdual 
cards for specific devices so that they may 
be quickly switched to accommodate a 
change in the type of device-under-test. 

Socket Adapters for Op-Amp Cards 

The device-under-test socket on the Stan- 
dard and Multiple Op-Amp Cards accepts 
several types of socket adapters using the 
Amphenol-Barnes Adapter System. This 
system accepts most of the standard 
package configurations (T05, DIP, flat 
pack, etc). Sockets for these cards are 
shown on next page. 

REGULATOR CARDS 

There are two types of Regulator Cards, 
positive and negative. These cards are 
used primarily in measuring parameters 
of three-terminal voltage regulators. 
Parameters measured include: output 
voltage, load regulation, line regulation, 
and ripple regulation, and quiescent and 
common-terminal current. 



Socket Adapters for Regulator Cards 

Socket adapters for three-terminal 
regulators are the same as the Kelvin 
Sensing Adapters used on the standard 
curve tracer See next page. 

CHARACTERISTICS 

VERTICAL AMPLIFIER 
Display Accuracies/Deflection Factor 



Input Sweep Frequency: DC to 1 kHz. 300-/is 
Pulsed Current: .5 mA to 2 A. 

Short Duration DC Current*' 



Vertical*' 


Normal 


Magnified 


Input Voltage or 


10 ^V 


1 f.V 


,ilnput Voltage 


to 50 mV/div 


to 5 mV/dIv 


Accuracy*^ 


3% 


4% 


Input Current 


50 pA 


5 pA 




to 0.2 mAydIv 


to 20 ftA/div 


Accuracy'^ 


3% ±50 pA 


4% ±50 pA 


Power-Supply 


01 fiA 


10 nA 


Current 


to 50 mA/div 


to 5 mA/div 


Accuracy*^ 


3% ±01 f<A 


4% ±0.1 fiA 


Collector-Supply 


1 nA 


01 nA 


Current 


to 50 mA/div 


to 5 mA/div 


Accuracy*^ 


3% ±1 nA 


4% ±1 nA 



*' 1-2-5 sequence. 
Percentage of highest on-screen values. 

POWER SUPPLIES 

Voltage — Positive and negative supplies are 
ac^justable from to 30 V. Voltage of both sup- 
plies can be ac^usted from a single calibrated 
control. Accuracy is within 2% ±100 mV. 
Negative supply can be independently adjusted 
by an uncalibrated control. 
Ciurent— At least 150 mA with adjustable cur- 
rent limiting. 

SWEEP GENERATOR 

Frequency Range — Adju.stable from 0.01 Hz 
to 1 kHz. Sinusoidal signal controls output, 
common-mode input, or power-supply voltages 
of device-under-test. 

Amplltnde — Adjustable from to 30 V peak. 

SOURCE RESISTANCE 

Resistor Values— Two each, 50 0, 10 kO, 20 
kt), 50 kfl, or external resistors. When vertical 
deflection factor is in 1 through 50 mV/div posi- 
tions, add 550 n to all values. 

LOAD RESISTANCE 

Resistor Values— One each, 100 0, 1 kQ, 2 kO, 
5 kQ, 10 kfi, 20 kfl, 50 ktl, or external resistors. 

COLLECTOR SUPPLY 

The 25- and 100-V ranges of the collector sup- 
ply (located on 577 mainframe) are available 
to the 178 Tfest Fixture. .Supply output is 
located on the 178 front-end panel and on the 
device card. Automatic positioning with supply 
polarity is inoperative when using the 178 Ttst 
Fixture. (See 577/177 characteristics for 
collector-supply performance.) 

THREE-TERMINAL-REGULATOR TEST-CARD 

CHARACTERISTICS 
DUX Input Supply— Input Voltage (Two 
Ranges): to 30 V is within 2% ±200 mV of 
dial setting. to 60 V is within 2.5% ±300 mV 
of dial setting. Regulation: Within 200 mV. 



Supply Voltage (V) 


Current (mA) 


to 10 


700 


10 to 20 


350 


20 to 40 


350 


40 to 60 


120 



Oiie minute duration. 

DUT Current Load— 5 mA to 2 A within 

±3%, ±1.25 mA. 

DUT Comparison Output DC Voltage 
Accuracy— to 10 V Range: Within 1% ±20 
mV. to 100 V Range: Within 1% ±150 mV. 



ORDERING INFORMATION 

577/Dl Storage Curve-Tracer Main- 
frame (Without Ttest Fixture). S7,500 
577/D2 Nonstorage Curve-Ttacer 
Mainframe (Without Tbst Fixture). $6,500 
OPTION 

Option 10— 10 xlO-cm graticule. + S98 
TEST FIXTURES 

177 Standard .$1,540 
Includes: Transistor adapter for most bipolar 
transistors and some MOS FE'ft A1007; axial 
lead diode adapter with Kelvin sensing ter- 
minals A1005; safety shield for test connection 
area (337-1194-02); instruction manual 
(070-1436-00). 

178 Unear-IC Tfest Fixture. $3,900 
Includes: 16 DIP IC sockeU (136-0442-00); 
standard Op Amp Card with cover and ten 
patch cords (013-0149-02); interchangeable 
nomenclature panel for function switch 
(333-1770-00); instruction manual 
(070-1977-00). 

577 OPTIONAL ACCESSORIES 
Test Set-Up Chart— Package of 250. 
Order 070-1639-00. $7.50 
Device Adapter Sockets — See socket 
adapters in this section. 
CRT Implosion Shield— Clear For 
577D1. Order 337-1440-00. $3.75 
Camera— C-5C. $495 
See Instrumentation Documentation 
Devices section, page 501. 
Cart— K213. 

See Cart section. $625 

178 OPTIONAL ACCESSORIES 

2 Inch Patch Cord— Package of 10. 

Order 012-0200-00. $5.75 

Cards — 

(Standard Op Amp) One included 
with 178. Order 013-0149-02. $260 
(Hardwire) Order 013-0150-02. $130 
(Multiple Op Amp) 

Order 013-0155-01. $750 
(Positive Regulator) 

Order 013-0147-00. $1,735 
(Negative Regulator) 

Order 013-0148-00. $1,545 
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DUAL WIDTH ADAPTERS 

The following accessories fit the side-by-side 
terminals on test fixtures of the 370, 576, and 
577/177 Curve Tracers. 

A. IVansistor Adapter — Useful for 
most single and dual bipolar tran- 
sistors and some MOS FETK Order 

A1007 $230 

B. FET Adapter— Useful for most 

single and dual FE'ft. Order A1009 $230 

C. Long-Lead Transistor Adapter 
— Accepts dual or single transistors 

with untrimmed leads. Order Al()06 $200 

D. Long-Lead FET Adapter- 
Accepts dual or single FE'ft with un- 
trimmed lead.s. Order A1008 $255 

E. Integrated-Circuit Adapter- 
Allows connection to multipin device 
packages. The pins are then con- 
nected to the collector, base, or emit- 
ter terminals by means of the patch 
cord. A tie point is also provided so 
that an external power supply or 
signal source may conveniently be 
patched to the IC pins. Includes one 
each lead for connecting auxiliary 
supply to tie points (196-3067-00); six 
each 4-inch test leads (012-0310-00). 

Order AlOlO $380 



SOT-23 Adapter— Contact 
Ttektronix Sales Office. 



your local 






KELVIN SENSING ADAPTERS 

The following accessories fit the test fixtures 
of the 370, 371, 576/176, and 577/177 Curve 
Tracers. 

Note: The standard version of adapters AlOOl 
through A1004 have 6 terminals as shown in 
F above. These adapters are designed for use 
in the 370 and 371 only The Option 01 version 
of adapters AlOOl through A1004 have the 
base/gate sense terminal removed to permit 
their use in the 576 and 577 test fixtures. 
Adapter A1005 has 4 terminals and can be used 
in the 370, 371, 576, and 577. 

A. In-line Adapter — Accepts large 
and small TO-220 transistors with in- 
line leads. The adapter will accept 
devices with approximate spacing 
between terminals of 0.06 in. up to 
0.18 in. It is wired for both B-C-E and 
C-B-E terminal configurations. 

Order A1002 Option. 01 SI20 

B. Axial-Lead Diode Adapter — 

Order A1005 $115 

C. Offset-Lead Adapter — Used for 
power transistors. 

Order A1004 Opt. 01 S126 

D. TO-3/TO-66 Adapter— Used for 

power transistors. 

Order A1003 Opt. 01 $125 

E. Blank Adapter — For mounting 
special sockets. 

Order AlOOl Opt. 01 $70 

F. Example showing 6th pin for 
Base/Gate Kelvin Sensing 

NOTE: Adapters G, H, I are not recommended 
for use with the 370 or 371, as they can remove 
the gold plating from the test fixture recep- 
tacles; however, they will physically fit. 

G. Transistor Adapter — Accepts 
long- or short-lead transistors. Can be 
rewired to fit nonstandard configura- 
tions. Order 013-0127-01. $90 



H. Stud Diode Adapter- 
Order 013-0110-00 

I. TO-36 Adapter- 
Order 013-0112-0(1 



SllO 

$110 



MULTILEAD SOCKETS 

These sockets are used with the 178 Ttest 
Fixture. 



A. 8-Lead TO Package- 
Order 136-0444-00 

B. 10-Lead TO Package- 
Order 136-0441-00 

C. 14-Lead Dual In-Line 
Package— Order 136-0443-00 

D. 16-Lead Dual In-Line 
Package— Order 136-0442-00 



$60 
$60 
S60 
$55 



These four sockets are the most commonly re- 
quired in curve-tracer applications. Additional 
socket configurations, including zero-insertion 
style, are available from Ttxtool Products, Inc., 
1410 W. Pioneer Dr.. Irving, TX 75061. 




3-PIN ADAPTERS 

The 3-pin adapters may be used with any of 
the Tfektronix curve-tracer products. They do 
not have Kelvin sensing contacts. 

A. T05 and T018— Transistor 
Adapter Order 013-0128-00 $42 

B. Blank Adapter — For mounting 
special sockets. Order 013-0073-00 $21 

C. T03 or T066— Transistor 
Adapter Order 013-0070-01 $60 

D. Diode Test Adapter— Holds 
axial-lead diodes. Order 013-0072-00 $ 100 
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CONTENTS 

Electronic Bench Series Packages 

- NEW EBS 501 373 

- NEW EBS 502 373 

- NEW EBS 503 373 

- NEW EBS 5001 373 

- NEW EBS 5002 373 

Distortion Analyzers 374 

Low Distortion Oscillators 376 

Digital Counters/Timers 378 

- NEW DC 5004 Digital Counter/ 
Timer 381 

Digital Multimeters 385 

- NEW DM 5120/DM 5520 Digital 
Multimeters 386 

- NEW DM 504A Digital 
Multimeter 389 

Function Generators 395 

- NEW AFG 5101/AFG 5501 
Arbitrary Function Generators . 398 

- NEW PFG 5105/PFG 5505 
Pulse/Function Generators .... 400 

Modular Oscilloscopes 404 

Oscilloscope Calibration 
Instruments 406 

- NEW PG 506A Pulse 

Generator 408 

Power Supplies 410 



Pulse Generators 412 

Signal Conditioners 414 

Power Module Mainframes 420 

Manual and GPIB-Programmable In- 
struments That Perform in Hundreds of 
Combinations 

Functionality, configurability, and ease of 
use are all hallmarks of the TM 500/TM 
5000 Series of modular instruments. 
These instruments provide the answers to 
a broad range of test and measurement 
needs. You can choose from over sixty 
compact plug-ins to create multifunction 
packages for a wide range of applications, 
or to solve unique application problems. 

The full line includes distortion analyzers 
and low distortion oscillators, digital 
counter/timers, digital multimeters, func- 
tion generators, pulse generators, 
modular oscilloscopes, oscilloscope 
calibration instruments, power supplies, 
blank plug-ins for customizing special 
functions, mainframes, and DUT interfac- 
ing products that include programmable 
scanners, D/A and A/D converters, and a 
programmable user-configurable develop- 
ment card. These modular instruments 
can function individually or as part of an 
integrated, computer-controlled network. 



With over 50 cost effective plug-ins from 
which to choose, the Ttektronix TM 500 
line of manual instruments lets you create 
just the system you need. And all TM 500 
instruments are electrically and 
mechanically compatible with the TM 
5000 GPIB programmable instruments, so 
they can be used in TM 5000 mainframes 
side-by-side with the TM 5000 program- 
mables. This compatibility yields cost ef- 
fective solutions to system applications 
where not all functions or measurements 
need to be programmable. 

The TM 5000 programmable instruments 
are designed for ease of use and flexibili- 
ty in automated testing and measurement 
applications. You get the benefits of ad- 
vanced programming capability, complex 
interfacing, and compactness as standard 
features. 

Programming is simple because TM 5000 
instruments are GPIB compatible and 
support Tfek's Standard Codes and For- 
mats, assuring that the language and syn- 
tax between instruments is consistent 
and easy to use. Standardized instrument- 
data formats open up the lines of bus 
communication and make your test and 
measurement system easy to set up and 
operate. Test and control functions are 
changed quickly and easily. Common 
error codes among instruments greatly 
simplify error handling routines. 
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Most front panel functions are GPIB pro- 
grammable. And each TM 5000 instru- 
ment (with the exception of the AA 5001 
and the DC 5004) has a front-panel ID 
button that can be programmed to 
generate an SRQ, or to allow operator in- 
tervention in an ongoing test. Converse- 
ly, the SRQ-generation capability can be 
programmed off to prevent inadvertent 
interruption of a test. Plus, the entire 
front panel of each instrument can be 
locked out to further prevent operator in- 
terference with a test or instrument 
set-up. 

All of the TM 5000 instruments have 
diagnostics capabihty built right in. Each 
instrument performs an extensive 
diagnostic self-test on power up, or on 
command and, in case of a fault, displays 
and/or sends over the GPIB an error 
message indicating the nature of the 
fault. 

The Right Solution Requires the Right 
Mainframe 

Combine your instruments with the cor- 
rect mainframe for your environment. 
For the TM 500 line of manual in- 
struments, there's a travel mainframe for 
service work and field testing; a rack- 
mount model for production test; or stan- 
dard mainframes, compact and conve- 
nient for bench or desk, that accept one 
to six instrument. Rollabout carts are 
available for lab configurations with Ttek 
oscilloscopes. 

The TM 5000 instruments operate in 
either TM 5003 or TM 5006 mainframes 
to form compact, configurable, auto- 
mated test systems that occupy less than 
half the rack space of ordinary rack- 
mounted equipment and decreases the 
number of GPIB cables and power outlets. 
One cable and one power cord per main- 
frame is all that's required. The TM 5003 
has three compartments, the TM 5006 has 
six. all of the current TM 5000 in- 
struments are double- width, with the ex- 
ception of the single-width DC 5004, DC 
5009 and PS 5004, and triple- width CG 
5001, AFG 5101, PFG 5105, and DM 5120. 

With the introduction of the AFG 5501, 
the PFG 5505, and the DM 5520 the TM 
5000 line expands into the monolithic 
arena. These ii\struments are standalone 
versions of the AFG 5101, the PFG 5105, 
and the DM 5120 respectively, and come 
equipped with a power module and GPIB. 
Based on the popular plug-in modules, 
these instruments can be included in any 
GPIB system. 



Adherence to standard form and fit 
means that any TM 500/TM 5000 instru- 
ment can be replaced in a system without 
the uncabling, unstacking, restacking, 
and recabling that is necessary with most 
instruments. Rebuilding the system for 
different task takes seconds, not hours. 

The TM500/TM5000 line of modular in- 
struments is designed so that connections 
between modules and/or external equip- 
ment can be made by the mainframe rear 
interface board and optional rear-panel 
connectors. 

With the exception of the new AFG 5101, 
DM 5120, and PFG 5505, each plug-in has 
selected lines brought to its interface, 
some parallel to front-panel connections, 
others present only at the interface. Nor- 
mally, these lines are left open, but they 
may be connected by the user to reduce 
front-panel clutter or to perform func- 
tions not otherwise available. For exam- 
ple, digital counters have serial BCD out- 
puts that may be brought out for data log- 
ging or processing. 

While the connections can be made in 
each of the mainframes, ordering the rear 
interface (Option 02) provides the BNC 
connectors for the rear panel. 

All TM 5000 and many of the TM 500 in- 
struments are UL listed. 

Application and Construction Notes 

The TM 500 and TM 5000 instrument lines 
are supported by a series of Application 
and Construction Notes that com- 
municate up-to-date technical informa- 
tion. Application Notes outline the steps 
necessary to solve complex problems, or 
to achieve optimal performance and ver- 
satility from your instruments. Subjects 
include: integration, v-to-f conversion, 
generating delayed pulses, and trans- 
ducer measurements. 

Construction Notes provide information 
to build custom circuits using a blank 
plug-in kit and standard components. 
These notes are developed from the ac- 
tual construction of more common special 
circuits, and include parts lists, 
schematics, and other construction 
details. Some of the available notes in- 
clude power-supply circuits, thermal true 
RMS converter, and analog multipliers. 

Software Support Is EZ 

"Itektronix's EZ-TEST PC Ttest Procedure 
Generator was developed with GPIB 
modular instrument systems in mind. EZ- 
TEST PC can reduce the time required for 
test procedure generation from days or 



weeks to hours. Using this menu-driven, 
high-level software package, even the in- 
experienced programmer can create com- 
plex test procedures without writing a 
line of code. No knowledge of the test ' 
language is required. You simply need an 
IBM compatible PC such as the Tfektronix 
PEP 301. 

And Tek's experienced software 
specialists can help you develop a unique 
software package for your specialized ap- 
plications. Utilizing EZ-TEST PC, or a 
variety of high-level languages the Ttek 
specialist can build test procedure soft- i 
ware that's easy to learn and to use. | 
System startup time will be kept to a 
minimum. And all software documen- 
taiton, including the application source 
code, will be provided. 

Auxllary Instruments 

Several specialty plug-ins are available 
both through Tfektronix and other ven- 
dors that are compatible with the TM500/ 
TM5000 mainframes. Specialty plug-ins 
from Tfektronix include the TR502/TR503 
Tracking Generator, DP-lOO Digital Video 
Probe, OT501, OT502, and OT503 Optical 
Transmitters, OR501 and OR502 Optical 
Receivers, and 1434 Video Noise 
Generator. 

Other vendors selling TM500 compatible 
plug-ins include: Argos, Efratom, Laser- 
tron, Metrotek, Nortek, Spectracom, and 
Pulse Instruments. 

Create Ybur Own Application Package 

The New Electronic Bench Series (EBS) 
packages link the versatility of the 
modular instrument offering with a port- 
able scope, which allows you to specify 
a grouping of instruments to fit your 
application. 

With EBS packages you can select a com- 
pliment of stimulus, measurement, and 
power supply modules to fit your applica- 
tion along with one of the three, four, or 
six-wide mainframes (and save 10% off 
the catalog price). 

Versatile and Cost-Effective 

Versatility and cost efficiency is as impor- 
tant a part of the TM 500/TM 5000 
modular concept as solving applications 
problems. With the Tfektronix TM 500mvi 
5000 Modular Instruments you can 
assemble a highly versatile test system 
that fits your particular application. And 
you can upgrade performance capabilities 
as needed, using the same mainframe and 
power supply as before, with complete 
assurance of total compatibility and Tfek 
reliability. 



372 



TCL/ MODULAR 
I Cl\ INSTRUMENTS 



EBS 
PACKAGES 



NEW 



ITM500/TM5000 

Modular Packages 



Now you can buy a complete solution in 
a package and save 10"*! of the catalog 
price of the component instruments. The 
NEW Electronic Bench Series (EBS) 
packages offer a way to save money by 
selecting the right set of plug-ins to fill 
the one, three, four, or six-wide TM500 or 
TM5000 mainframes. And you get to 
choose the configuration. 

For most of the packages the core consists 
of a power supply, digital multimeter, 
function generator and oscilloscope. 
These instruments support the re- 
quirements of a basic engineering bench, 
whether it is in an R&D lab, at a tech- 
nician's workstation, in the field as a port- 
able test station, or in a school lab for 
electronic training. 

The core package, an EBS501, includes a 
PS503A, DM501A, and FG503 in a 
TM503A mainframe along with the 2225 
Oscilloscope. Since customer re- 
quirements are diversified, Tfektronix lets 
you configure your package based on 
your own performance and price require- 
ments by providing the flexibility of 
selecting from the entire line of TM500 
and TM500 plug-ins. 

To simplify the selection process 
Tfektronix offers a series of packages con- 
figured around mainframe sizes and 
manual or programmable capabilities. 
The adjacent matrix illustrates some of 
the possibilities. However, if you have a 
different requirement, call your local 
Tfektronix representative for a quote. The 
possibilities are unlimited. 

Our "basic" benchtop solution, the EBS 
501, includes a DM 501A Digital 
Multimeter, a FG 503 Function Generator, 
a PS 503A Power Supply, a TM 503A 
Mainframe, and a 2225 50 MHz 
Oscilloscope. 




The EBS 502 intermediate modular 
system adds a counter, the DC 504A, and 
a 4-slot TM 504 mainframe to the basic 
EBS 501 configuration. 

The EBS 503 advanced package adds a 
pulse generator, the PG 501, and the TM 
5006 6-slot mainframe. 



PACKAGE OFFERS 


EBS 501 


EBS 502 
(IntBrmodlstd) 


EBS 503'» 


EBS 5001 

DBSiC UrlD 


CBC RAAO 




Mainframe 




\ M DU*4 


1 fvl OUDA 


1 M OUUD 


1 M OUUD 


Z 


Power Supply 






pc cnoA 






o 


Function Generator 


FG 503 


FG 503 


FG 503 


FG 5010 


AFG 5101 


g 


Digital Multimeter 


DM 501A 


DM 501A 


DM 501A 


DM 5010 


DM 5010 


z 

3 


Digital Counter 




DC 504A 


DC 504A 




DC 5009 


u. 


Pulse Generator 






PG 501 








Oscilloscope 


2225 


2225 


2225 


2430A 




PKG Price 


$3,340 


$4,260 


$5,175 


$16,595 


$7,865 


Option 01 


Delete Scope 
-$895 


Delete Scope 

-$895 


Delete Scope 

-$895 







Option 02 



Delete Scope 

-$7,155 



Option 03*' 
(Sub 2220 
for 2225) 



f $1,800 



t-$t,800 



+$1,800 



Option 10 
(Sub, FG 501A 
for FG 503) 



f$225 



^$225 



Option 11 
(Sub, FG 502 
for FG 503) 



■f$380 



f$380 



f$380 



Option 12 
(Sub DM 502A 
for DM 501 A) 



f$60 



t$60 



f$60 



Option 13 

(Sub, FG 504 for FG 503 
016-0362-02) 



+$2,260 



Option 14 
(Sub, PS 501-1 
for PS 503A 



-$45 



-$45 



-$45 



Option 15 
(Sub, DC 503A 
for DC 504A) 



K$610 



f$610 



Option 16 
(Sub- DC 509 
for DC 504A) 



f $1,025 



f $1,025 



Option 17 
(Sub PG 502 
for PG 501) 



+$2,005 



Option 18 
(Sub DM 504A 
for DM 501A 



-$300 



-$300 



-$300 



• ' Other scopes can be substituted at catalog price. 
016-0362-02 tool box included. 




generation and DM 5010 Digital Multi- 
meter and DC 5009 Universal Counter/ 
Timer for system measurements. 



The EBS 5001 package fits those applica- 
tions requiring programmabillty. It in- 
cludes a DM 5010 Programmable Digital 
Multimeter, a FG 5010 Programmable 
Function Generator, a PS 5010 Program- 
mable Power Supply, a TM 5006 Main- 
frame, and a 2430A 100 MHz Digital 
Storage Oscilloscope. 

The EBS 5002 measurement/stimulus 
package includes the New AFG 5101 Ar- 
bitrary/Function Generator for waveform 




The flexibility of each EBS package con- 
figuration lets you substitute the instru- 
ment you need for your application. With 
more than fifty plug-ins to choose from, 
countless configurations are possible. Call 
your local Tfek Sales Representative for 
prices and configurations. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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DISTORTION ANALYZERS 





AA 5001/ 



lAA 501A 



NEW 



Distortion Analyzers 

The AA 5001 complies with IEEE Stan- 
dard 488.1-1987 and with Tektronix 
Standard Codes and Formats. 



GPIB 

IEEE-488 



• Fully Automatic: No Level Setting, 
Tuning, or Nulling 

• Level, Total Harmonic Distortion, 
and dB Ratio Measurements 

• Total System Harmonic Distortion 
plus Noise ((THD+N) < 0.0025% 
(with companion SG 5010/SG 505 
Oscillators) 

• Residual Noise <3.0 

• Digital Readout plus Analog-Like 
Bar Graph for Peaking and Nulling 

• IMD to SMPTE, DIN, and CCIF 
(Option 01) 

The AA 5001/AA 501A Distortion 
Analyzers provide fully automated 
measurement of level, total harmonic 
distortion plus noise (THD-hN), and inter- 
modulation distortion (Option 01 for the 
AA 501A). The AA 5001 adds GPIB com- 
patibility plus program mability. 

Fully Automatic 

Automatic measurement means that once 
the mode is selected and the test signal 



is applied, the operator simply reads the 
accurate result on the 3-digit display. 
Functions such as level setting, tuning, 
and nulling are fully automatic. 

The AA 501A Option 1 adds intermodula- 
tion distortion measurement capability 
conforming to SMPTE, DIN, and CCIF 
standards. Internal circuitry automatical- 
ly identifies the signal being used and 
performs the measurement, making IMD 
measurements as automatic as harmonic 
distortion measurements. These capabil- 
ities are standard in the AA 501A. 

Advanced Performance 

The AA 5(X)1/501A provides dB-ratio 
measurement referencing either to 774.6 
mV (1 mW in 600 ohms) or to a selected ap- 
plied signal. The dB reference memory 
stores the selected level, and all subsequent 
measurements are referenced to it. 

The user can choose true RMS or average 
response. While true RMS is generally 
more accurate, the averaging feature is 
convenient for comparison of new data 
with data taken on older instruments 
where averaging was the only mode 
available. 

The fundamental frequency range is 
10 Hz to 100 kHz, with harmonic mea- 
surements to 300 kHz. Any one of four 



built-in frequency-weighting filters can 
be switched into the signal paths for in- 
put signal preconditioning. External 
filters can be simply connected for special 
applications such as stereo pilot tone 
rejection, rejection of continuous tone 
squelch signals in mobile radio systems, 
or for selection of individual harmonics 
instead of total harmonic distortion 
measurements. 

An Input-Monitor connector and a 
Function-Output connector permit 
oscilloscope display of the input signal or 
the filtered signal input used in THD-hN 
measurement. 

TM 5000/TM 500 Compatibility and 
Configurability 

As members of the TM 5000/500 series, 
the AA 500I/501A distortion analyzers 
are designed to be used together with the 
SG 5010/505 Oscillators respectively as 
the nuclei of state-of-the-art audio 
analysis systems. The AA 5001/SG 5010 
setup provides the heart of a program- 
mable automated audio testing system, 
while the AA 501A/SG 505 setup can be 
rack-mounted for ease of use at the plant 
for manual operations or can be easily 
removed and placed in a portable main- 
frame for use in the field. 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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CHARACTERISTICS 

HARMONIC DISTORTION FUNCTION 

Fundamental Frequency Range — 10 Hz to 
100 kHz, automatically tuned to input 
frequency. 

Distortion Ranges— Auto (100%), 20%, 2%, 
0.2%, and dB (autoranging). 
Accuracy— 20 Hz to 20 kHz is ±1 dB. 10 Hz 
to 100 kHz is +1, -2 dB. (Accuracy is limited 
by residual THD ^ N and filter selection.) 
Typical Fundamental Rejection— At least 
10 dB below sf)ecified residual THD + N or ac- 
tual signal THD, whichever is greater. 
Minimum Input Level— 60 mV (-22 dBm). 

LEVEL FUNCTION 

Autoranging digital voltmeter displays input- 
signal level in volts, dBm, or dB ratios. 
Modes— Volts, dBm (600 Q), or dB ratio with 
push-to-set dB reference. 
Level Ranges— 200 fiV full scale to 200 V full 
scale in ten steps, manual or autoranging. 

Accuracy 

Frequency Volts dBm or dB Ratio 

20 Hz to 20 kHz ±2% ±0.3 dB'' 
±1 count -t-0.5% of reading 

10 Hz to 100 kHz ±4% ±0.5 dB*' 

±2 counts +0.5 % of reading 

■' V,„>iOO tiV, level ranging indicators extin- 
guished. ±0.2 dB at 1 kHz only. Flatness is 
0.1 dB, 20Hzto20kHz, and ±0.3dB lOHz 
to 100 kHz. 

Bandwidth— > 300 kHz. 
Residual Noise — 

<3 ^tV (-108 dBm) with 80-kHz and 400-Hz 
filters, RMS response. 

<1.5 (-114 dBm) with "A" weighting filter, 
RMS response (standard instrument only). 
<5 (iV ( - 104 dBm) with CCIR weighting fUter, 
quasi-peak response (Option 02 instrument 
only). 

INTERMODULATION DISTORTION FUNCTION 

Fully automatic SMPTE, DIN, and CCIF dif- 
ference tone measurements. Minimum input 
level 60 mV ( - 22 dBm). Accuracy ± 1 dB. 
SMPTE and DIN Tests— Lower Frequency 
Range: 50 to 500 Hz. Upper Frequency Range: 
Usable from 3 to 163.8 kHz. Level Ratio Range: 
1:1 to 4:1 (lower:upper). Residual IMD: See 
System Specifications. 

CCIF Difference Frequency Test- 
Frequency Range: Usable from 4 to 163.8 kHz. 
Difference Frequency Range: 80 Hz to 1 kHz. 
Residual IMD: See System Specifications. 



ALL FUNCTIONS 

Display— 3'/i!-digits resolution at «3 
readings-'s. 

Detection — Average or true RMS for wave- 
forms with crest factors s3. Option 02 replaces 
average detector with quasi-peak detector 
complying with CCIR Recommendation 468-2 
and DIN 45405. 
Filters— 

400 Hz High Pass: -3 dB at 400 Hz ±5%; 
18 dB/octave slope, at least 40 dB rejection at 
60 Hz. 

80 kHz Low Pass: -3 dB at 80 kHz ±5%; 
18 dB/octave slope. 

Audio Bandpass: -3 dB at 22.4 Hz and 
22.4 kHz, both ±5%. Complies with CCIR 
Recommendation 468-2 and DIN 45405. 
"A" Weighting: Meets specifications for Type 
one sound-level meters (ANSI SI. 4, lEC Recom- 
mendation 179). Option 02 replaces "A" 
weighting filter with CCIR wei^ting filter 
complying with CCIR Recommendation 468-2 
and DIN 45405. 

Ext: Allows connection of external filters. 
Input Type— Balanced (full differential). 
Input Impedance — 100 kfi ±2%, each side to 
ground. 

Maximum Input— 300 V peak, 200 V RMS 
either side to ground or differentially. Fully 
protected on all ranges. 
Common-Mode Rejection— a 50 dB at 50 or 

60 Hz. Typically >40 dB to 300 kHz. 

PROGRAMMABILITY (AA 5001 ONLY) 

Function (Level or THD or IMD). Level Mode 
(Volts or dBm). Input Level and Distortion 
Ranges (Auto-range or default to range selected 
by front-panel switches). 
Detector Type (RMS or AVG; or RMS or Q-PK 
on Option 02). 

Filter Selection (400-Hz Hi Pass, 80-kHz Low 
Pass, 22.4 Hz to 22.4 kHz Band-Pass, "A" 
Weight (or CCIR WTC on Option 02, Ext Filter). 
GPIB Interface Function Subsets Imple- 
mented— SHI, AHl, T6, U, SRI, RLl, PPO , 
DCl, DTO , CO. 

FRONT-PANEL SIGNALS 
Input Monitor — Provides constant-amplitude 
version of signal applied to input. Output 
Voltage: 1 V RMS ±10% for input signals 
>50 mV. Source Impedance: 1 kQ ±5%. 
Function Output — Provides a scaled sample 
of selected function signal. Output Voltage: 1 V 
RMS ±3% for 1000 count display. Source Im- 
pedance: 1 kfl ±5%. 

Auxiliary Input— Provides input to detector 
circuit when Ext Filter button is depressed. 
Sensitivity: 1 V RMS ±3% = 1000 count display 
Impedance: 100 kQ ±5%, ac coupled. 



REAR-INTERFACE SIGNALS 

Duplicates of all fronl-panel inputs and out- 
puts are provided to allow external filter con- 
nections or oscilloscope moiutoring within 
same mainframe without exposed cables. 
Detector outputs with specified .scale factors 
also available to drive analog chart recorders, 
storage oscilloscopes, or similar devices. 



ORDERING INFORMATION 

A A 5001 Programmable 
Distortion Analyzer $3,550 
Includes: Instruction manual (070-4598-01); in- 
strument interface guide (070-4788-00); 
reference guide (070-4597-00). 
AA 501A Distortion Analyzer $2,600 
Includes: Instruction Manual (070-2958-00). 

OPTIONS 
Option 01— (AA 501A only) 
Intermodulation Distortion. + $750 

Option 02— CCIR/DIN 
Includes Option 01. 

(AA5001) +»410 
(AA501A) ■^ $1,150 

SOFTWARE 

See Tfest and Measurement Software section. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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SG 5010 



SG 505 Option 01/Optlon 02 

The SG 5010 complies with IEEE Stan- 
dard 488,1-1987 and with Tektronix 
Standard Codes and Formats. 



GPIB 

IEEE-488 



• 10-Hz to 100-kHz Sine Wave Output 

• Ultra-Lxiw Distortion: < 0.0008% 
THD (lypically 0.0003%) 

• Fioating or Grounded Output 

• 600-R Source impedance 

• Vernier Frequency Control 

• Fuily Balanced Output to +26 dBm 
(SG 505 Option 02) 

• Selectable Source Impedance 
(SG 505 Option 02) 

• intermoduiation Test Signal 
(Options 01 and 02) 

The SG 5010 and SG 505 OsciUators 
generate an ultra-low distortion sine 
wave from 10 Hz to 163.8 kHz (SG 505 to 
100 kHz) with less than 0.0008% and 
0.0032% THD respectively. The THD is 
typically less than 0.0003% in the 20 Hz 
to 20 kHz range. 

The SG 5010 offers the full benefits of TM 
5000 configurability, GPIB compatibility, 
and compliance with Tfektrorux Standard 
Codes and Formats. It generates five 
waveforms: sine wave, square wave, 
SMPTE/DIN intermoduiation test signal. 



CCIF intermoduiation test signal, and 
sine wave burst. All of these signals may 
by swept in frequency or amplitude. The 
five-digit LED display indicates 
parameter values and units plus in- 
dicators for the remote and addressed 
states. Three source impedances are 
selectable and the output signal can be 
grounded or floating, balanced or un- 
balanced. Output amphtude is program- 
mable from 0.2 mV to 21.2 V peak 
equivalent V rms, supplying up to 28 dBm 
into a 600 ohm load. 

On the SG 505 a FREQUENCY Hz dial pro- 
vides frequency adjustment within each 
band. A FREG VERNIER control permits 
extremely fine frequency adjustment (to 
Z ± 1%) range. The dial setting distortion 
is less than or equal to 0.0008% from 20 
Hz to 20 kHz. An OUTPUT LEVEL 
switch, calibrated in 10 dBm into a 600 
ohm load, selects eight level steps at the 
OUTPUT. The SYNC OUT connector pro- 
vides approximately 200 mV rms fixed 
amplitude and ground-referenced sine 
wave signal at the same frequency as the 
OUTPUT 

The SG 505 Option 01 adds an inter- 
moduiation test function. The Inter- 
moduiation Tfest Signal pushbutton mixes 
an internally selectable 60 or 250 Hz sine 



wave with the normally selected frequen- 
cy in a 4:1 amplitude ratio. The comjjosite 
peak-to-peak amplitude is calibrated to 
be identical with the peak-to-peak 
amplitude of the OUTPUT signal in the 
normal oscillator mode. 

The SG 505 Option 02 adds the Option 01 
(intermod) and changes the SG 505 to 
have a balanced output with an 
amplitude range of +22 dBm to -68 
dBm; the variable attenuator provides a 
continuous adjustment from CAL. A front 
panel control selects a source resistance 
of 600, 150, or 50 ohms. 



CHARACTERISTICS (SG 5010) 

AVAILABLE FUNCTIONS 

Sine wave, square wave, SMPTE/DIN 4:1, 
SMPTE DIN 1:1, CCIF, Sine-Wave Burst, IHF 
Burst ( ± 20 dS or Off between bursts), Exter- 
nal Input (Amplifier Mode). 

FREQUENCY RANGE AND ACCURACY 

Sine Wave, Sine-Wave Burst— SMPTE/DIN; 
10 Hz to 163.80 kHz ±0.01%. CCIF Center Fre- 
quency: 2.500 to 163.80 kHz ±0.01%. 
Square Wave: 10 Hz to 16.380 kHz ±0.01%. 

Resolution in Above Functions — 10.00 to 
163.80 Hz: 0.01 Hz. 163.9 Hz to 1.6380 kHz: 0.1 
Hz. 1.639 to 16.380 kHz: 1.0 Hz. 16.39 to 
163.80 kHz: 10.0 Hz. 
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SMPTE Lower Tone, CCIF Offset From 
Center Frequency — Selectable From: 4(1, 50, 
60, 80, 100, 125, 250, 500 Hz, all ±2%. 
Sine Distortion (Load ^600 (], THD 
Including 2nd Through 5th Harmonics) — 
20 Hz to 20 kHz: 0.001% (-100 dB). 20 to 
50 kHz: 0.0032% (-90 dB). 10 to 20 Hz and 50 
to 100 kHz: 0.01% (-80 dB). 100 to 163.8 kHz: 
0.032% (-70 dB) any individual hannonic. 
Sine Flatness— 20 Hz to 20 kHz: 0.05 dB. 
10 Hz to 163.8 kHz: 0.2 dB. 
Square-Wave Rise Time— 1.5 ns ±10%. 
Burst Range— 1 to 65535 cycles On. 1 to 65535 
cycles Off. Off Level either -20 dB or zero. All 
switching at sine- wave zero crossing TViggered, 
gated, or free-running burst modes available. 

OUTPUT LEVEL RANGE AND ACCURACY 

Balanced— Into Open Circuit: 200 ^iV to 21.2 V 
RMS. Into 600 0. -72.45 to +28.05 dBm." 
Unbalanced— Into Open Circuit: 200 (iV to 
21.2 V RMS. Into 600 fl: -72.45 to 
+ 22.05 dBm." 

Resolution— 0.05 dB in dBm mode, 0.25% or 
better in volts mode. 

Level Accuracy (Sine Wave)— 20 Hz to 20 kHz 

±2% (0.2 dB). 10 Hz to 163.8 kHz ±3 (0.3 dB). 

•' R,-50 a For R, = 150 Q, subtract 1.25 dBm; 
for R^-^eOO n, subtract 5.35 dBm. 

OUTPUT IMPEDANCE AND CONFIGURATION 

50n ±3%, 150n ±2%,or600n ±1%, balanced 
or unbalanced, floating or grounded. 

EXTERNAL INPUT 

A floating single-ended input is provided for 
accessing the variable-gain stage and high-level 
output amplifier, enabling the use of custom 
test signals. Input impedance is 20 klJ; a 2-V 
RMS input (2.83 V i>eak maximum) provides 
a calibrated output. 

SYNC OUTPUT 

A ground referenced TTL-compatible signal is 
provided that allows stable oscilloscope dUsplay 
of all functions. In sine- and square-wave 
modes, the output is at the signal frequency. 
In the IM modes, the sync output is at the lower 
or offset frequency. In both burst modes, the 
sync signal follows the burst envelope. 

SWEEP MODE 

Linear or logarithmic sweep of amplitude or 
frequency in any function. Sweep is composed 
of discrete steps. The following sweep func- 
tions are programmable via GPIB or from the 
front panel: swept parameter (frequency or 
ampUtude), linear or log sweep, number of 
steps up to 99, time per step from 0.1 to 25 s, 
start frequency or voltage, and stop frequen- 
cy or voltage. Start and stop frequencies or 
voltages can be anywhere within the range of 
the generator, and sweep direction can be up- 
ward or downward. Pen lift and ramp outputs 
are available for interface to an analog plotter 



STORED SETUPS 

Tbn different complete front-panel setups can 
be stored in the nonvolatile internal memory 
and recalled from front-panel pushbuttons or 
via the GPIB. Additionally, the front-panel set- 
tings at power down are retained and used at 
power up. 

PROGRAMMABILITY 

All functions, parameters, and modes can be 
controlled over the GPIB using simple English- 
like commands. All settings can be inter- 
rogated, with the resulting response usable as 
a command to return the instrument to that 
setting (Learn mode). The GPIB address can be 
displayed and changed from the front panel. 
GPIB Interface Function Subsets Imple- 
mented— SHI, AHl, T6, L4, SRI, RLl, PPO, 
DCl, DTI, CO. 



CHARACTERISTICS (SG 505) 

MAIN OUTPUT 

The following characteristics are common to 
the standard SG 505 and Option 01. 
Frequency Range— 10 Hz to 100 kHz in four 
overlapping bands. Accurate within 3% of dual 
setting (with Vernier at center). Vernier Range 
is at least ± 1 % of frequency setting. 
Calibrated Output— Selectable from + 10 to 
-60 dBm into 600 fl in eight 10-dB steps. Ac- 
curate to within 0.2 dB at 10 dBm and 1 kHz. 
Step accuracy is ±0.1 dB/10 dB step. An un- 
calibrdted control provides continuous varia- 
tion from at least +2.2 dB to < -10 dB from 
calibrated positon. 

Amplitude Response — Level flatness ±0.1 dB 
from 10 Hz to 20 kHz (1-kHz ref); within 0.2 dB 
from 20 to 100 kHz (excluding >-60-dB 
output-level range). 

Harmonic Distortion- <0.0008% (-102 dB) 
THD from 20 Hz to 20 kHz (typicaUy 0.0003%); 
0.0018% (-95 dB) THD from 10 to 20 Hz, and 
from 20 to 50 kHz; 0.0032% (-90 dB) THD 
from 50 to 100 kHz (Ri.>600 11). 
Output Impedance— 600 n ±2%; floating or 
grounded through * 30 Q. Output impedance 
does not change with Output On/Off selection. 
Maximum floating voltage ±30 V peak. 
Maximum Output Voltage— At least 6 V RMS 
open circuit; 3.16 V RMS ( + 10 dBV or 
+ 12.2 dBm) into 600 0. 

SYNC OUTPUT 

Signal— 200 mV RMS ±20% sine wave to 
20 kHz, at least 120 mV RMS at 100 kHz. 
Frequency — Same as main output. 
Impedance — Nominally 1 kfl, ground refer- 
enced and isolated from main output. 

REAR INTERFACE SIGNALS 
Buffered Main Output — Buffered version of 
actual output .signals from front-panel con- 
nector = 600 n Output impedance. 
Sync Output — Same as front-panel Sync Out- 
put except output impedance is * 50 tl. 



(SG 505) 

OPTION 01 IM Test Signal 

Selecting the IM Tfest Signal causes an LF 
sine wave to be mixed with the normal 
oscillator signal in a 4:1 amplitude ratio. 
LF Frequency — Internally selectable 60 Hz 
(±1 Hz) or 250 Hz (±3 Hz). 
Main Output — Composite p-p output within 
0.2 dB of normal oscillator mode output. 
Residual IMD— Typically < 0.0005% from 2.5 
to 10 kHz. 

Sync Output— LF signal component only, 200 
mV RMS ±20%. 

(SG 505) 

OPTION 02 Oscillator 

MAIN OUTPUT 

Calibrated Output— Selectable from +22 to 
-68 dBm into 600 in ten 10-dB steps. Ac- 
curate to within 0.2 dB at +22 dBm and 1 kHz. 
Step accuracy is ±0.1 dB/10 dB-step or 20-dB- 
step change. An uncalibrated control provides 
continuous variation from < -10 to +0.3 dB 
from calibrated position. 
Harmonic Distortion— < 0.0008% ( - 102 dB) 
THD from 20 Hz to 20 kHz (typically 0.0003%); 
0.0018% (-95 dB) THD from 10 to 20 Hz, and 
from 20 to 50 kHz; 0.0056% (-85 dB) THD 
from 50 to 100 kHz (R^aeOO 0). 
Output Impedance Selectable— 600 n ±2%, 
150 n ±2% or 50 n ±3% floating or grounded 
through « 30 fl. Output impedance does not 
change with Output On/Off selection. Im- 
pedance to CT is the selected impedance. 
Maximum floating voltage ±25 V peak. 
Maximum Output Voltage— At least 21 V RMS 
open circuit; 19.45 V RMS ( +28 dBm) into 600 
from 50 0. 

Balance — <0.5% mismatch of output open- 
circuit voltages referenced to CT for f s 20 kHz 
with output grounded. 



ORDERING INFORMATION 

SG 5010 Programmable Oscillator. S4,195 
Includes: Instruction manual (070-4331-00), in- 
strument interface guide (070-4790-00), 
reference guide (070-4330-00). 
SG 505 Oscillator $950 
Includes: Cable assembly for sync output (175- 
1178-00); instruction manual (070-2823-00). 

SG 505 OPTIONS 
Option 01— IM Teat Signal + $225 

Option 02— Oscillator ( + Option 01) + $730 

RECOMMENDED SOFTWARE 
EZ-TEST PC— Order S45F030. $1,795 
IBM BASICA Programs Available 
with GURU II Package: AUDIO- 
DEM HAS, TPG.BAS. 

Order S3FG100. S995 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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DIGITAL COUNTER/TIMERS 




DIGITAL COUNTERS SELECTION GUIDE 



Application/Feature 


DC 510/DC 5010 


DC 509/DC 5009 


DC 503A 


DC 5004/ 
DC 504A 


Frequency Range 


350 MHz 


135 MHz 


125 MHz 


too MHz 


Number ol Digits 


9 


8 


8 


•6 


Ratio Architecture 










Period Averaging 










Width Averaging 
(Single Input) 










Time Interval Averaging 










Autotrigger 










Gated Events 
Averaging 


B during A 


B during A 


A during B 




Ratio Averaging 






*^ 




Other 


High stability lime 
base, trigger level 
and shaped out- 
puts, self-test, 
phase modulated 
clock, probe com- 
pensation, time 
manual, totalize. 


High stability time 
base, trigger level 
and shaped out- 
puts, self-test, 
phase modulated 
clock, probe com- 
pensation, time 
manual, totalize. 


High stability 
time base 
trigger level 
and shaped 
outputs, time 
manual, 
totalize. 


Autorange. 100X 

resolution 

multiplier*' 


IEEE Standard 
488.1-1987 


DC 5010 only 


DC 5009 only 




DC 5004 only 


Mainframe 
Compatibility 


DC 510 TM 500/ 
TM 5000 
DC 5010 
TM 5000 only 


DC 509 TM 500/ 
TM 5000 
DC 5009 
TM 5000 only 


TM 500/ 
TM 5000 


TM 500/ 
TM 5000 
DC 5004 
TM 5000 only 


Page 


379 


380 


382 


381 



8 digits via GPIB (DC 5004). 



A Counter for Every Purpose 

The TM 500/TM 5000 family of modular 
instruments includes seven digital 
counter/timers, which provide a wide 
variety of price/performance features. 
The DP 501 digital prescaler extends the 
frequency measurement capability of 
most counters to 1.3 GHz. 

The 350-MHz DC 5010/DC 510, and the 
135-MHz DC 5009/DC 509, are universal 
counter/timers that feature reciprocal fre- 
quency measurements and an especially 
wide range of other measurement func- 
tions, plus features such as autotrigger, 
auto-averaging, arming, probe compensa- 
lion, and more. The DC 5004, DC 5010 
and DC 5009 are GPIB programmable; 
this capabihty can be added to the DC 
504A, DC 510 and DC 509 as field 
modifications. In performance other than 
programmability, the DC 510 and DC 5010 
are equal, as are the DC 5009 and DC 509, 
the DC 504 A and DC 5004. 

For versatility in counting, the DC 503A 
125-MHz Universal Counter/Timer fea- 
tures eight measurement functions, in- 
cluding period, width, and time-interval 
averaging. Both input channels have the 
full to 125-MHz frequency range, 20-mV 
RMS sensitivity, and separate controls for 
input coupling, attenuation, trigger level, 
and trigger slope. The 10-MHz clock pro- 
vides 100-ns resolution of single-shot time 
interval measurements, and 10-ps resolu- 
tion with averaging. 

The 100-MHz DC 5004/DC 504A features 
autorange, period and width averaging, 
an internal lOOX multiplier to provide 
high resolution of low frequency signals. 
The DC 5004 adds TM 5000 compatibili- 
ty, GPIB programmability, and 8-digit 
resolution over the GPIB. It is an excellent 
alternative for applications requiring low 
cost GPIB compatibility. 

The DP 501 Digital Prescaler adds 
1.3-GHz frequency -counting capability to 
all of the above counters. 

Accessory Probe 

An optional accessory probe, the 
Tektronix P6125, has been especially 
designed for use with digital counters. 
The 5X attenuation provides an optimum 
match between the counter input 
characteristics and the voltage levels of 
all common logic families. Low input 
capacitance permits acquisition of high- 
frequency signals with minimum loading 
of the circuits under test. 
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DC 5010 Programmable Counter/Timer 



DC 5010/DC 510 



GPIB 

IEEE-488 



The DC 5010 complies with IEEE Stan- 
dard 488,1-1987, and with Tektronix 
Standard Codes and Formats. 



• 350 MHz both A and B Channels 

• 3.12S-ns Single-Shot Resolution 

• 9-Dlgit Display 

• 1-ps Resolution, with Averaging 

• Reciprocal Frequency Measurement; 
Period; Width; Time A-B; Events B 
During A; Totalize A, A-f B, A-B; 
Ratio; Rise/Fall; Time Manual; 
Arming; Null 

• Auto or Selected Averaging to 10* in 
All Modes 

• Duty-Cycle Independent Autotrlgger 

• DVM Mode for Displaying Trigger- 
Level Setting 

• Shaped A and B Channel Outputs 

• Hysteresis Compensation 

• Probe Compensation 

• High Stability Oven Time Base 

The DC 5010/DC 510 Universal Counter/ 
Timers feature reciprocal frequency to 
350 MHz, period, ratio, events B during 
A measurements, and time A to B. The 
powerful reciprocal technique provides 
high resolution of low frequency signals 
much faster than conventional counting 
techniques. 

Timing measurements include time inter- 
val, width, and rise and fall time features 
to 3.125 ns single-shot resolution. 
Measurements can be averaged up to 1 
billion times with usable resolution to 1 
picosecond. The pseudo-random, phase- 
modulated time base provides increased 
accuracy by eliminating synchronous er- 
rors in the time interval and width 
averaging modes. 

Auto trigger senses the applied signal and 
sets trigger levels to the optimum points. 
In the DC 5010, trigger levels, the 
minimum and maximum signal voltage 



levels, and the trigger voltage are 
available over the GPIB, and can be 
viewed on the 9-digit display. 

Other features include an arming input 
that allows measurement of selected in- 
puts from complex waveforms, hysteresis 
compensation and probe compensation 
for attenuator type probes. 

The DC 510 is upgradeable to the GPIB 
compatible DC 5010 with a modification 
kit that can be installed in the field. 

CHARACTERISTICS 

Display — Nine-digit LED display, automatic 
decimal point positioning, LED indicators for 
units, measurement gate, and bus conditions. 
Overflow is indicated by a blinking display. 

CHANNEL A AND CHANNEL B INPUT 

Frequency Range — .50 fi termination >0 to 
>350 MHz do coupled. 100 kHz to >350 MHz 
ac coupled. 1 MB termination >0to a 300 MHz 
dc coupled. 16 Hz to a 300 MHz ac coupled. 
Sensitivity — 50 11 termination dc: <25 mV 
RMS sinewave to 350 MHz. < 70 mV p-p pulse. 
1 MO termination. DC/AC <25 mV RMS to 200 
MHz. 42 mV RMS to 300 MHz. 
Attenuation— Selectable IX, 5X. 
Impedance— 1 Mfi paralleled by 23 pf ±2.2 pF 
(10%) or 50 fi ±3% dc. 

Dynamic Range— 70 mV p-p to 4 V p-p 

(x attenuation). 

Trigger Level Range— £-t-2Vto<-2V with 
4 mV resolution (XI). > ± 10 V to < - 10 V with 
20 mV resolution (X5). 

Trigger Level Accuracy— ± 1 % of F.S. trigger 
level range, plus ±2% of reading for a dc in- 
put V, ±40 mV X attenuator 
Autotrigger Frequency Range — 10 Hz to 

>350 MHz. 

Independent Controls — Slope ± , Attenuation 
1X/5X, Couple ac/dc. Impedance 1 Mn/50 Q. 
Maximum Input Voltage (1 MQ input im- 
pedance)— IX; ±42 V (dc + peak ac) to 200 
kHz; ±2 V (dc peak ac) 2 to 250 MHz. 5X: 
±42 V (dc + peak ac) to 1 MHz; ±10 V (dc -i- 
peak ac) 1 to 250 MHz. 
In 50 n Input Impedance: Signals >±2 V 
X attenuator will cause input protection cir- 
cuitry to switch input to 1 MO. 
Shaped Out — Shaped replica of signal being 
measured, aids proper triggering on complex 
waveforms ( a 100 mV typically to 350 MHz in- 
to 50 fi load). 

Arming Input — Permits measurements of 
complex waveforms. A TTL high allows averag- 
ing of selected events within a measurement. 

FREQUENCY A 

Range— < 36 ^Hz to 2 350 MHz. 

Resolution — 

A Trigger Jitter Error 
±LSD±14x i5 X (Frequency A)> 

Accuracy— Resolution ± (Time Base Error x 

Frequency A). 

PERIOD A 

Range— 3.125 ns to 7.6 hrs. 
Resolution — 

1.4 X A Trigger Jitter Error 



Accuracy — Resolution ±(Time Base Error) 
xPeriodA. 

Range — 10" to 10" (Frequency Range: 

£36 mHz to 2:350 MHz). 

Resolution — 

1.4 xB TVigger Jitter Error x Frequency B 
±LSD± j;j — 

Accuracy — Same as Resolution. 

TIME A-B 

Range— 2.0 ns to 7.6 hrs. 

Minimum Dead Time — 12.5 ns (stop to start). 

Resolution — 

±LSD-h-^ x(± A Trigger Jitter Error 
±B Trigger Jitter Error). 
Accuracy — Resolution ± (Time Base Error xTI) 
± Channel Delay Mismatch -^B TYigger slew 
error-A Trigger slew error. 
Channel Delay Mismatch — <2 ns between 
front panel inputs. 

Resolution — Best time A — B Avg resolution 

= ± 1 ps. 

Repetition Rate— 2:70 MHz. 

Can be removed with "Null." 

EVENTS B DURING A 

Range— 10 8 iqs 

Maximum B Frequency — >350 MHz. 
Maximum A Frequency — 2 80 MHz. 
Maximum A Pulse Width — <4.0 ns. 
Minimum Time Between A Pulses — <8.5 ns. 
Minimum Dead Time Between Pulses — 

icr> Frequency B 

Resolution— ± LSD + — — 

V N 

± (Trigger Jitter Error CH A start edge 
±Trigger Jitter Error CH A stop edge). 
Accuracy — Resolution ■<- Frequency B (Stop 
Slew Rate Error-Start Slew Rate Error) Fre- 
quency Bx(5±2 ns). 

WIDTH A 

Range — <4 ns to 7.6 hrs. 

Minimum Dead Time Between Pulses — 1.6 ns. 

Resolution — 

±LSD-t--p^ (± Start Trigger Jitter Error 
^'N ±Stop Trigger Jitter Error). 
Accuracy — Resolution ± (Time Base Error 
x Width A) + (Stop Slew Rate Error-Start Slew 
Rate Error) ±2 ns. 
Repetition Rate— > 80 MHz. 

TIME MANUAL 

Range— 3.125x10-' s (=» 8 hrs). 

Resolution— ± LSD 100 ms. 

Accuracy — ± Resolution ±(Time Base Error 

xTime). 

TOTALIZE A 

Range— to 10" counts. 
Repetition Rate— to >350 MHz. 

TOTALIZE A-t-B 

Range— to lO" counts (A -t^ B < 10"). 
Repetition Rate— to £350 MHz. 

TOTALIZE A-B 

Range 1 x 10« to 1 x 10' (either A > 10" or 

B>10'^ will cause overflow). 
Repetition Rate— to >350 MHz. 



±LSD±- 



N 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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RISE/FALL A 
Range— 5 ns to 10* s (50 tl) 5 ns to 10* s (1 MO). 
Repetition Rate — Minimum time between ris- 
ing (falling) edges is 12.5 ns (80 MHz). 
Input Amplitude — (1.4 to 8 V) 1.4 V p-p min, 
+ 4 to -4 V Dc + peak AC max (50 D), (0.7 to 
4 V) 700 mV p-p min, +2 to -2 V DC + peak 
AC max (1 MO). 
Resolution— 

±LSD-(--^ (± Start Trigger Jitter Error 
± Stop Trigger Jitter Error). 
Accuracy — Resolution! (Time Base Error 
X Risetime/Fklltime) ±2 ns±4 mVxSlew Rate 
A Error (near 10%)±4 mV Slew Rate A Error 
(near 90%). 

PROBE COMPENSATION 

Display — 1 or in each channel. 
Accuracy — Probe Attenuation x Counter 
Attenuation xO.300 (%). 

RESOLUTION AND ACCURACY 
DEFINITIONS 
Trigger Jitter Error (Seconds RMS)— 



V (e„i(' + (e„2)'' (Volts RMS) 

Input Slew Rate at trigger point (V/s) 
Where: eni = 140 iiV RMS typical counter in- 
put noise for 1 MU filter on; 250 nV 
RMS typical for 1 M^, filter off and 340 
liV RMS typical for 50 0. 
eni = RMS Noise Voltage of input 
signal to trigger point measured with 
350 MHz bandwidth. 

Slew Rate Error (Seconds) — 

Trigger Level Error (V)" 

Input Slew Rate at Trigger Point (V/s) 
Trigger level error = 



Positive 
Slope 



All functions 
except 

Width and Negative 
Events B slope 
During A 



Trigger accuracy times 

ATTN factor 

(Trigger accuracy±10 mV) 
times ATTN factor 



Width A Start Edge 
Stop Edge 
Start Edge 
Stop Edge 



Trigger accuracy times 
ATTN factor 
(Trigger accuracy+hyst) 
times ATTN factor 
(Trigger accuracy+hyst) 
times ATTN factor 
Trigger accuracy times 
ATTN factor 



Events B 
During A 



Same as Width, except each number 
IS multiplied by (Frequency B) 



Note: Input hysteresis is typically 50 mV p-p x 
attenuation. 

N= Number of events averaged. 
The minimum number of averages is selected 
by the Averages button and the 1 1 buttons in 
decade steps from 1 to 10'. At Channel A 
repetition rates above •'250 Hz, the actual 
number of averages will be: 

N = [Frequency A(Hz)x4 ms] -i- Averages. 

N = Averages setting (below 250 Hz). 

This calculation typically leads to better than 
expected resolution in the displayed answer for 
small N with only minimal impact on measure- 
ment time. It does nean, however, that Arm- 
ing must be used where only N = 1 is for signals 
£250 Hz. 



In the Auto mode, the counter measures with 
a fixed measurement time of about 300 ms (or 
the time for one event, whichever is greater). 
N = Frequency A (Hz)x0.3 s 
(N always >1). 
Time Base Error — The sum of all errors 
specified for the time based used. 

STANDARD HIGH STABILITY TIME BASE 

Crystal Frequency — 10 MHz. 
Temperature SUbUity— ± 2 x 10"' to + 50 °C 
after warm-up. 

Warn-Up Time — ±2x10'' of final frequency 
in <10 minutes when cold started at 25 °C. 
Aging Rate — <lxlO""/day at time of ship- 
ment, 4 X lO'Vweek after 30 days of continuous 
operation, 4xl0"''/year after 60 days of con- 
tinuous operation. 

Setability— Adjustable to within ±2xlO-». 

REAR INTERFACE 

Inputs — Arming; reset; external time base (1, 
5, or 10 MHz), prescale. 
Outputs— 1 MHz clock. 

OTHER CHARACTERISTICS 

Power Consumption — 19.3 W. 

GFIB Data Output Rate— = 10 readings/s 

maximum (DC 5010 only). 

TM 5000 Power Module Compatibility- The 

DC 5010 is not compatible with TM 500 Series 
mainframes; the DC 510 is compatible with 
both. 



ORDERING INFORMATION 

DC 5010 Programmable Universal 
Counter/Timer $3,600 
Includes: Shaped output cable (012-0532-00); 
instruction manual (070-3897-02); instrument 
interfacing guide (070-4611-00); reference 
guide (070-3553-00). 

DC 510 Universal Counter/Timer $3,300 
RECOMMENDED PROBE 

P6125— 5X Passive Probe S80 



i 



5'5 .'b^-Jb 



DC 5009 Programmable Counter/Timer 



DC 5009/DC 509 



GPIB 



The DC 5009 complies with IEEE Stan- 
dard 488.1-1987 and with Tektronix 
Standard Codes and Formats. 



• 135 MHz Both A and B Channels 

• 10-ns Single-Shot Resolution 

• 8-Dlglt Display 

• 5-ps Resolution, with Averaging 

• Reciprocal-Frequency Measurement; 
Period; Width; Time A-B; Events B 
During A; Totalize; Ratio; Time 
Manual; Arming 

• Auto or Selected Averaging to 10* in 
All Modes 

• Duty-Cycle Independent Autotrigger 

• Shaped A and B Channel Outputs 

• Probe Compensation 

• High Stability Oven Time Base 

The DC 5009/DC 509 single-width Univer- 
sal Counter/Timers provide all of the 
measurement functions of the higher per- 
formance DC 5010/DC 510 except rise 
time/fall time, null, and totalize A±B. 

The powerful reciprocal-frequency 
measurement technique allows up to 
eight digits of resolution of low-frequency 
signals in one second or less of measure- 
ment time. The DC5009/DC509 has the 
same automatic averaging feature as the 
DC 5010/DC 510; selected averaging of up 
to 10* events provides usable time- 
interval resolution of 5 ps. 

The TM 5000 rear-interfacing capability 
allows the operation of the DP 501 to be 
controlled over the GPIB through the DC 
5009 frequencies to 1.3 GHz. 

A field-installable modification kit is a- 
vailable to upgrade a manual DC 509 Uni- 
versal Counter/Timer to a GPIB program- 
mable DC 5009 Universal Counter/Timer. 

CHARACTERISTICS 

Display — Eight-digit LED display, automatic 
decimal point positioning, LED indicators for 
units, and measurement gate. Overflow is in- 
dicated by a blinking display. 

CHANNEL A AND B INPUT 

Frequency Range — >0 to a 135 MHz dc 
coupled; <10 Hz to a 135 MHz ac coupled. 
Sensitivity— < 20 mV RMS (56.6 mV p-p) to 
>100 MHz, 40 mV RMS (113 mV p-p) to a 135 
MHz, 115 mV p-p at minimum, pulse width of 
3 ns. 

Attenuation— Selectable IX, 5X. 
Impedance — 1 MU ±2% paralleled by s30 pF. 
Trigger Level Range— + 3.200 to -3.175 V 
with 25 mV resolution (XI), -h 16 to - 15.875 V 
with 125 mV resolution (X5). 
Trigger Level Accuracy— ±15 mV ±40 /iV/°C 
referenced to 25 °C. 

Dynamic Range 3.2 £ input voltage 

< +3.2. XI: Vin p-p <3 V; X5: V,„ p-p <15 V 
(for input signal risetimes <5 ns). 
Autotrigger Frequency Range — Sensitivity: 
<125mVp-p X attenuation; < 20 Hz to >100 
MHz. Range: ±3.2 V x attenuation. Resolu- 
tion: 25 mV X attenuation. 
Independent Controls — Slope ±, attenuation 
1X/5X, Couple ac/dc. Source Internal/External. 
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Maximum Input Voltage— IX: £200Vpeak; 
< 400 V p-p from dc to 50 kHz, derate to < 15 
V p-p at 135 MHz. 

5X: <200 V peak; <400 V p-p from dc to 5 
MHz, derate to s25 V p-p at 135 MHz. 
Shaped Out— Shaped replica of signal being 
measured, aids proper triggering on complex 
waveforms. Amplitude V to a -t-O.S V from 
50 n. 

Trigger Level Out — A dc level corresponding 
to the actual trigger level. Accuracy within 
±10 mV of internal trigger level. 
Arming Input — Permits measurements of 
complex waveforms. A TTL high allows averag- 
ing of selected events within a measurement. 

FREQUENCY A 

Range— < 100 fiHz to > 135 MHz. 

Resolution — 

A Trigger Jitter Error 
tLSDtl 4. ^ X (Frequency A)' 

Accuracy— Resolution! (Time Base Error 
X Frequency A). 

PERIOD A 

Range— < 7.40 ns to >3.05 hrs. 
Resolution — . ^ ,. r~ 
±LSD±1.4x A Tngger Jitter Error 
N 

Accuracy— Resolution! (Time Base Error 
X Period A). 

RATIO B/A 

Range— 10'' to 10» (Frequency Range: CH A to 
>135 MHz; CH B to a 125 MHz). 
Resolution — 

B Trigger Jitter Error x FVequency B 

±LidL)±1.4x 

Accuracy — Same as Resolution. 

TIME A- B 

Range— <15 ns to a3.05 hrs. 

Minimum Dead Time — 15 ns (stop to start). 

Resolution — 

± LSD -1- -j^ X ( ± A Trigger Jitter Error 
± B Trigger Jitter Error). 
Accuracy — Resolution! (Time Base Error 
xTime A-B) + (B Trigger Slew Error-A Trig- 
ger Slew Error) ± (Channel Delay Mismatch). 
Channel Delay Mismatch — <2 ns between 
front panel inputs and <2 ns between rear in- 
terface inputs. 

Repetition Rate— < 35 MHz. 

EVENTS B DURING A 

Range— 10"' to 10«. 
Maximum B Frequency — 125 MHz. 
Minimum A Pulse Width — 15 ns. 
Minimum Time Between A Pulses — 15 ns. 
Minimum Time Between "A" Start Edge 
and First "B" Event— 15 ns. 

Resolution- ± LSD ^ ^'^q^"^^ 

vN 

±Trigger Jitter Error CH A start edge 
±Trigger Jitter Error CH A stop edge. 
Accuracy— Resolution ■^ Frequency B (Stop 
Slew Rate Error-Start Slew Rate Error). 



WIDTH A 

Range — <15 ns to >3.05 hrs. 
Minimum Dead Time Between Pulses — 

15 ns. 

Resolution— ± LSD -^ 

( ± Start Trigger Jitter Error 

±Stop Trigger Jitter Error). 

Accuracy — Resolution! (Time Base Error 

xWidth A)^■(Stop Slew Rate Error-Start Slew 
Rate Error) ±5 ns. 

TIME MANUAL 

Range — to 3.05 hrs. May be extended with 
GPIB. 

Resolution— ! LSD (100 ms). 

Accuracy— i Resolution! (Time Base Error 

xTime). 

TOTALIZE A 
Range — to 1.09x10'^ counts. May be ex- 
tended with GPIB. 
Repetition Rate— >0 to >135 MHz. 

PROBE COMPENSATION 

Display — 1 or for each channel. 
Accuracy — 

Probe Attenuation X 50 mVxlOO (,% ) 

V|N at Probe 
(2.5% nominal for X5 probe with 10 V p-p at 
the probe). 

RESOLUTION AND ACCURACY 
DEFINITIONS 
Trigger Jitter Error (Seconds RMS)— 

V (Cni)' + (er^y (Volts RMST 
Input Slew Rate at trigger point (V/s) 

Where: e„i^l20 iiV RMS typical counter in- 
put noise. 

e„i = TMS Noise Voltage of input 
signal at trigger point measured with 
150 MHz bandwidth. 

Slew Rate Error (Seconds) — 

Input Hysteresis/2 

Input Slew Rate at trigger point (V/s) 

Note: Input hystersis is typically 20 nV p-p. 
N'-Number of Events Averaged. 

The minimum number of averages is selected 
by the averages control in decade steps from 
1 to 10*. At channel A repetition rates above 
= 250 Hz, the number of events averaged will 

be; 

N = [Frequency A (Hz)x4 ms]-H Averages. 
N- Averages setting (below 250 Hz). 

In the Auto mode, the counter measures with 
a fixed measurement time of about 300 ms. 

N = Frequency A (Hz) x 0.3 s. (N is always > 1). 
Time Base Error — The sum of all errors 
specified for the time base used. 

STANDARD HIGH STABILITY TIME BASE 

Crystal Frequency— 10 MHz. 
Temperature Stability — ! 2 x 10"' after warm- 
up, to -(■50°C. 

Warm-up Time— Within 2x10"' of final fre- 
quency in < 10 minutes when cold-started at 
25 °C. 



Aging Rate— 1 x 10"»/day at time of shipment, 
4xl03-3*/week after 30 days of continuous 
operation, IxlO'^/year after 60 days of con- 
tinuous operation. 

Setability— Adjustable to within 2xI0"». 

REAR INTERFACE 
Inputs — Channel A and Channel B input to 50 
MHz (50 n impedance, maximum input 3.6 V 
peak); arming; reset; external time base (1, 5, 
or 10 MHz), prescale. 

Outputs — Channel A and Channel B shaped 
outputs; Channel A and Channel B trigger level 
outputs; 10 MHz clock; gate out. 

OTHER CHARACTERISTICS 

Power Consumption — 15 W. 

GPIB Data Output Rate— « 10 readings/s 

maximum (DC 5009 only). 

TM 5000 Power Module Compatibility— The 

DC 5009 is not compatible with TM 500 Series 
mainframes; DC 509 is compatible with TM 500 
and TM 5000 mainframes. 



ORDERING INFORMATION 

DC 5009 Programmable Universal 
Counter/Timer. $1,900 
Includes: Tip jack to BNC adapter cable 
(175-3765-01); instrument interfacing guide 
(070-4612-00); reference guide (070-3560-01); 
instruction manual (070-3888-00). 
DC 509 Universal Counter/Timer $1,600 
Includes; Instruction Manual (070-3464-00). 




NEW 



IDC 5004/ 
DC 504A 



GPIB 

IEEE-488 



The DC 5004/DC 504A comply with 
IEEE Standard 488.1-1987 and with 
Tektronix Standard Codes and Formats. 



• DC to 100 MHz 

• Period and Period Averaging 

• Width and Width Averaging 

• Autoranging 

» 100X Resolution Multiplier 
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The easy-to-use DC 5004/DC 504A 
Counter/Timer measures frequency from 
dc to 100 MHz, with an internal prescaler 
being used for frequencies above 10 MHz. 
Both direct and prescaled counting are 
done through the same input connector; no 
need to change connectors when changing 
frequency range. Autoranging permits vir- 
tual hands-off operation for most measure- 
ments. The lOOX resolution multiplier 
automatically provides 0.01-Hz resolution 
in one second or 0.001-Hz resolution in ten 
seconds on signals from 10 Hz to 25 kHz. 

The DC 5004/DC 504A features period and 
width averaging of up to 1000 events. 
Selectable dc coupling of the input 
eliminates the potential errors associated 
with malcing width measurements on 
signals of varying duty cycle with counters 
that are only ac coupled. Input trigger sen- 
sitivity is 30-mV RMS across the entire 
100-MHz frequency range. The trigger-level 
range of ±2 V and the selectable 5X at- 
tenuator provide a triggering range of up 
to ±10 volts. 

The totalize mode permits totalizing up to 
999,999 events— and beyond, with 
overflow— with a Display Update-Run/Hold 
control to hold the display while the inter- 
nal counter continues to advance. 

Fbr applications requirii\g TM 5000/GPIB 
compatibility, the DC 5004 adds this 
capability to many of the features of the 
DC 504 A, providing 8-digit resolution over 
the GPm. 

CHARACTERISTICS 

Display — Six-digit LED readout with 
automatic decimal-point positioning and 
leading-zero suppression. LED annunciators in- 
dicate gate open, resolution multiplier lock, 
and display overflow. 

INPUT 

Frequency Range— Front Panel: DC coupled 
to 100 MHz. AC coupled is 10 Hz to 100 MHz. 
Rear Interface: DC coupled is to 50 MHz. AC 
coupled is 10 Hz to 50 MHz. 
Sensitivity— IX Attenuation: 30 mV RMS 
sinewave to 100 MHz; 85 mV p-p (at a minimum 
pulse width at 5 ns). 5X attenuation accuracy 
is within 2% at dc. 
Attenuation — Selectable IX, 5X. 
Impedance— Front Panel, IX, 5X: 1 Mfi, 
paralleled by «25 pF. Rear Interface, IX, 5X: 
50 fi ±10% at dc. 

Dynamic Range — IX: 2.0 V p-p signal within 
a ±2 V dc window. 5X: 10 V peak, ±10 V dc. 
Trigger Level Range — ±2.0 Vx attenuation 
minimum. 

Maximum Input Voltage — Front Panel: IX is 
200 V peak; 400 V p-p from dc to 50 kHz, 
derate to 15 V p-p from 1.33 to 100 MHz. 5X 
U 200 V peak; 400 V p-p from dc to 5 MHz, 
derate to 20 V p-p at 100 MHz. Rear Interface: 
s4 V peak. 



FREQUENCY TO 100 MHz 

Gate Time (Resolution)— 10 ms to 10 s (1 kHz 
to 1 Hz), selectable in decade steps; or 
autoranging (10 ms to 1 s only). 

100 ns 
Accuracy— ± — j;^ 

Prescale Flictor 10. 



±Time Base Error 



PERIOD AVERAGE 

Range— DC Coupled: Hz to 2.5 MHz. AC 

Coupled: 10 Hz to 2.5 MHz. 

Resolution — 100 to 0.1 ns, in decade steps; or 

autoranging (100 to 1 ns only). 

Events Averaged (N) — 10" to 10^, in decade 

steps; or autoranging (10" to 10^ only). 

Accuracy — 

±100 ns 



N 



±Time Base Error x Period 
/ Trigger Jitter Error 



±1.4x 



N 



WIDTH AVERAGE 

Range— DC Coupled: 200 ns to <10 sec. AC 
Coupled: 200 ns to 100 ms. 



Resolution — 



100 ns 

sfN 



Events Averaged (N) — 10° to 10', selectable 
in decade steps; or autoranging (10" to 10^ 
only). 

Accuracy — 

100 ns 



N 



±Time Base ErrorxWidth. 



Start Trigger Jitter Error 
Stop Trigger Jitter Error 

* ^^w 

+ (Stop Slew Rate Error-Start Slew Rate Error) 
±10 ns. 

TOTALIZE 

Frequency Range — DC Coupled: >0 Hz to 
10 MHz. AC Coupled: 10 Hz to 10 MHz. 
Overflows above 999,999. Display update 
Run/Hold will hold display while counter con- 
tinues to advance. Releasing Run/Hold will up- 
date display to new value. 

TIME BASE 

Frequency (At Calibration)— 10 MHz 

±lxlO-''. 

Temperature Stability — ± 5 x 10'' ( ± 5 ppm), 

to +50°C. 

Acyustment Resolution — ±5x10''. 
Aging Rate— < 1 x 10"*/year ( < 1 ppm/year). 

EXTERNAL TIME BASE INPUT 

10 MHz. Must drive 1 LSTTL load. Vih-2.0 
V/20 ^lA V,i. = 0.8 V/-400 /lA. 

RESOLUTION AND 
ACCURACY DEFINITIONS 

Same as DC 503A except DC 504A has 100 MHz 
bandwidth and input hysteresis =30 mV p-p 
typical. 

ORDERING INFORMATION 

DC 5004 GPIB Compatible 
Counter/Timer S995 
Includes: Instruction manual (070-6918-00), nc 
and reference guide. 

DC 504A Counter/Timer. S595 
Includes: Instruction manual (070-4291-00). 




DC 503A 



• 125 MHz Both A and B Channels 

• 10-ps Resolution In Time-Interval 
Average with 10* Averages 

• Measurement Functions Include: 
Frequency; Period and Period 
Average; Width and Width Average; 
Time A-B; Time A-B Average; 
Events A During B and Events A 
During B Average; Totalize; Time 
Manual; Ratio A/B Average 

• 40-MHz Rep Rate in Time-Interval 
Average 

• Trigger-Level Outputs for Accurate 
Trigger Setting 

• Simplified Width Measurements 

• Trigger-Level Outputs for Accurate 
Trigger Setting 

• Shaped Outputs for Ease of 
Triggering 

• Designed for True Probe Compatibility 
» High Stability Oven Time Base 

The DC 503A offers a broad range of 
measurement features at an affordable 
price. The instrument has two input 
channels, A and B, each with 125-MHz 
capability. Each channel has separate 
triggering level, triggering slope, at- 
tenuator, and coupling mode controls. 
Eight measurement functions are 
available with the DC 503 A, and an 
averaging feature allows averaging of 1 to 
10 occurrences of the signal of interest. 
Signals to be counted or timed can be ap- 
plied to channels A and B via front-panel 
BNC connectors or through rear-interface 
connections. The DC 503A features an 
easy-access front panel and an LSI-based 
design for increased instrument 
reliability. 

The DC 503A is equipped with a 
temperature-controlled 10 MHz crystal 
oscillator to obtain a highly stable and 
precise internal time base. 
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CHARACTERISTICS 

Display — Eight digit LED: indicators for units, 

gate open, and overflow. 

Display Time— >0.2 s to 5 s and hold. 

CHANNEL A AND B INPUT 
Frequency Range — to a MHz, dc coupled. 
10 Hz to 2:125 MHz, ac coupled. 
Sensitivity— 20 mV RMS sinewave to 100 
MHz. 60 mV p-p at minimum pulse width (of 
5 ns to 100 MHz). 35 mV RMS sinewave to 125 
MHz. 100 mV p-p (minimum pulse width of 4 
ns to 125 MHz). 

Attenuation — Selectable IX, 5X. 
Impedance — 1 MI) paralleled by ■b27 pF. 
Dynamic Range — V p-p <3 Vx attenuation. 
Trigger Level Range— Ac^ustable ±3.5 
Vx attenuation. 

Trigger Level Output Accuracy — ±0.5% of 
reading for a dc input V, ±20 mV. 
Independent Controls — Slope ± , Attenuation 
1X/5X, Coupled ac/dc. Source Internal/ 
External. 

Maximum Input Voltage — 

IX: <200 V peak; s400 V p-p from dc to 50 
kHz, derate to < 15 V p-p from 1.33 to 125 MHz. 
5X: <200 V peak; <400 V p-p from dc to 5 
MHz, derate to s20 V p-p from 100 to 125 
MHz. 

Shaped Out — Shaped replica of signal being 
measured, aids proper triggering on complex 
waveforms, a 200 mV p-p from 50 Q. 

FREQUENCY A 

Range— to 125 MHz. 

Resolution — 0.1 Hz to 10 MHz in decade steps. 
Accuracy — ±1 count +Time Base Error. 

PERIOD B (SINGLE SHOT) 

Range— 100 ns to 10» s. 
Resolution — 100 ns to 10 s in decade steps. 
Accuracy — ± count ±Time Base Error x Period 
B ±1. 4 X Channel B Trigger Jitter Error. 
Frequency Range— to a 125 MHz. 

PERIOD B (AVERAGE) 

Range— 8 ns to 10 s. 

Resolution — 1 fs (10"'*) to 100 in decade steps. 
Events Averaged (N)— 1 to 10«. 

Accuracy- ±MJ!S xime Base Error 
N 



1. 4 X Channel B Trigger Jitter Error 
N 



+ Period B± 
Frequency Range— to >125 MHz. 

RATIO A/B 

Averaged over 1 to 10« cycles of Channel B 
signal. 

Frequency Range — to >125 MHz (both 
Channel A and Channel B). 

Frequency B 
Accuracy- ± Frequency AxN 

1.4xChannel B Trig Jitter ErrorxFreq A 
± N 

Frequency A 
* 0.3xlO» 



TIME A-B (SINGLE SHOT) 

Range— 100 ns to 10" s. 

Resolution— 100 ns to 10 s in decade steps. 

Accuracy — 

±1 count ±Time BaseErrorxTime A— B 

± Channel A Trigger Jitter Error 

± Channel B TYigger Jitter Error 

± (Channel B stop Trigger Slew Error 

-Channel A start Trigger Slew Error) ±4 ns. 

TIME A-B (AVERAGE) 
Range— 12.5 ns to 10 s. 
Minimum Dead Time — 12.5 ns (stop-to-start). 
_ , ^. 100 ns 
Resolution- 



N 

Events Averaged (N) — 1 to 10' in decade 

steps. 

Accuracy — 

100 ns 

± r-^ ±Time Base Error xTime A-B 



N 

Channel A Trigger Jitter Error 
Channel B TYigger Jitter Error 

-H (Channel B stop Trigger Slew Error 
-Channel A start Trigger Slew Error) ±4 ns. 

EVENT'S A DURING B (AVERAGE) 

Maximum A Frequency — a 125 MHz. 

Minimum B Pulse Width— 5 ns. 

Events Averaged (N) — 1 to 10' in decade 

steps. 

Accuracy— 

Period A „ . J . 

* Width Bx^ ^^^^"^ A ^ 
Channel B start Trigger Jitter Error 

X Frequency A (in MHz) 
Channel B stop Trigger Jitter Error 

* >rw 

X Frequency A (in MHz) 
-t- (Channel B stop Trigger Slew Error 
-Channel B start TYigger Slew Error) 
X Frequency A (in MHz) 

WIDTH B (SINGLE SHOT) 

Range— 100 ns to 10» s. 

Resolution — 100 ns to 10 s in decade steps. 

Accuracy — 

±1 count ±Time Base Error x Width B± Chan- 
nel B start TYigger Jitter Error ± Channel B stop 
TYigger Jitter Error -(-(Channel B stop Slew Rate 
Error— Channel B start Slew Rate Error). 

WIDTH B (AVERAGE) 

Range— 5 ns to 10 s. 

100 ns 



Resolution- 



N 



Events Averaged (N) — 1 to 10» in decade 
steps. 

Accuracy— 

100 ns 

± r-TT- ±Time Base Error x width B 



N 

Channel B start Trigger Jitter Error 
Channel B stop Trigger Jitter Error 

-•-(channel B stop Slew Rate Error 
-Channel B start Slew Rate Error) 



Frequency Range— to 100 MHz. 

TIME MANUAL 

Electronic stopwatch, accumulates and 
displays time between activation of front panel 
start/stop button or rear interface signal line. 
Clock rates selectable from 100 ns to 10 s in 
decade steps. Range 100 ns to 10' s. 

TOTALIZE A 

1 count to 99,999,999 counts at maximum rate 
of 125 MHz. Start, stop and reset controlled by 
front panel pushbuttoas or rear interface signal 
lines. 

RESOLUTION AND 
ACCURACY DEFINITIONS 

Time Base Error is the sum of all errors 
specified for the time base used. 

N is the number of periods averaged in Period 
B (AVGS) mode, the number of intervals aver- 
aged in the Time A-B (AVGS) mode, the 
number of widths of B averaged in Width B 
(AVGS) and Events A During B modes, and the 
number of periods of B in the Ratio A/B mode. 

Trigger Jitter Error (in its) = 

^(en,r + (en^f (V) 

Input Slew Rate at TYigger Point (V/fis) 

Where: en, = 100 /iV RMS typical internal noise 
en2=RMS noise of signal input at 
trigger point for a 125 MHz 
bandwidth 

Trigger Slew Rate Error (in /is) = 

Input hysterisis (V)/2 

Input Slew Rate at set TYigger Point (V//e) 

Where: Input hysterisis = 20 mV p-p typical. 

OTHER CHARACTERISTICS 

HIGH STABILITY STANDARD TIME BASE 

Crystal Frequency — 10 MHz. 
Temperature Stability — < ± 2 x 10"' after 
warm-up, to -k50°C. 

Warmup Time— Within 2x10"' of final fre- 
quency in < 10 minutes when cold started at 

25 °C. 

Aging Rate — lxl0"'/day at time of shipment 
4 X 10"'/week after 30 days of continuous opera- 
tion, 1 X 10"'/year after 60 days of continuous 
operation. 

Setability— Adjustable to within 2 x 10"'. 

REAR INTERFACE 

Inputs— Direct count input to 50 MHz, (50 SI) 
impedance, resistor may be removed for 1 Mil 
impedance, remote start/stop, reset; external 
time base. 

Outputs— BCD serial-by-digit, decimal point 
overflow, scan clock; trigger level; time base 
reference. 



ORDERING INFORMATION 

DC 503A Universal Counter/Timer. SI, 440 
Includes: Instruction manual (070-2971-00). 
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DP 501 

• Extends Frequency-Measurement 
Capability to 1.3 GHz 

• Compatible with Most TM 500 and 
TM 5000 Counters 

• AGC 

• Low-Level Indicator 

• GPIB Programmability w/DC 5009 
and DC 5010 

The DP 501 Digital Prescaler adds 
1.3-GHz frequency -counting capability to 
most counters, through it was designed 
specifically for use with the DC 503 A, DC 
509/DC 5009, and the DC 5010/DC 510 
Universal Counter/Timers. 

The DP 501 is placed in the signal line be- 
tween the source and the counter's signal 
input and can be operated in either the 
Direct or the Prescale mode. The -16 
prescaling function can be activated 
manually, with a front panel pushbutton, 
or via the GPIB when used with the DC 
5009 or DC 5010. 



Input sensitivity in the Prescale mode is 
20-mV RMS to 1 GHz and 30-mV RMS to 
1.3 GHz. A Low-Level indicator alerts the 
user if the input signal amplitude is too 
low for error-free counting. An automatic 
gain-control circuit provides optimum im- 
munity to signal noise in the Prescale 
mode. 

The DP 501 and DC 509/DC 5009 or 
DC 510/DC 5010 can be used with the 
Tfektronix 7L14 Spectrum Analyzer and 
TR 502 Tracking Generator to provide 
counter-accuracy measurements of 
swept-frequency signals from 100 kHz to 
1.3 GHz. 



CHARACTERISTICS 

Prescale Mode Input — Frequency range is 
slOO MHz to >1.3 GHz. 
Sensitivity— 100 MHz to 1 GHz is s20 mV 
RMS (-21 dBm). 1 to 1.3 GHz is s30-mVRMS 
(-17 dBm). 

Impedance — 50 fl, ac coupled; vswr <2.2:1. 
Output— Amplitude into 50 tl is > 200 mV, p-p. 
Unterminated is 2X terminated value. 
Direct Mode Input — Connected directly to 
output. 

Frequency Range— to >350 MHz. 
Impedance — Loop through characteristic im- 
pedance is 50 11; nonterminated capacitance 
= 20 pF (no connection to output). 
Output — Connected directly to input. <l-dB 
insertion loss up to 350 MHz. Powers up in 
direct mode. 

Overload Protection — Prescale: Input discon- 
nects when input signal exceeds + 20 dBm + 5 
dBm for a period of =0.5 s or more. 
Damage Level— Prescale: Input may be 
damaged if signal level exceeds +25 dBm. 
Direct: 42 V peak maximum. Maximum current 
is 250 mA. 

Input Attenuation — Automatic: Up to 40 dB 
range. 

Low Level Indicator — Lights when input 
signal is below that required for error-free 
counting. 

Tracking-Generator Compatibility— Out- 
puts will drive two standard TTL loads. Inputs 
represent two standard TTL loads. Requires 
arming input to associated counter 



ORDERING INFORMATION 

DP 501 Digital Prescaler $585 
Includes: Instruction manual (070-4332-00). 
UTILITY SOFTWARE 

See Tbst & Measurement Software section for 
description. 

CONVERSION KITS 
IEEE Standard 488 Capability— 

(DC 510) Order 040-1023-05 $320 
(DC 509) Order 040-0957-04 S325 
(DC 504A) Order 040-1255-00." 

• ' Contact your local sales qffice. 

OPTIONAL COUNTER ACCESSORIES 

Power Divider — GR, 50 11. 

Order 017-0082-00 $800 

Adapters — 

(GR to BNC female) Order 017-0067-00 $75 
(GR to BNC male) Order 017-0064-00 $100 



Cable Adapters — 

(BNC to tip jack) DC 503, DC 509, 

DC 5009. Order 175-3765-01 $39 

(BNC to RF) DC 510, DC .5010. 

Order 012-0532-00 $42 

RECOMMENDED PROBES 

P6125— 5X Passive $80 

P6101A— IX, dc to 34 MHz $53 

P6I06A— lOX, dc to 300 MHz $140 

P6201— FET, dc to 900 MHz $1,280 

P6230— Bias/Offset, dc to 1.5 GHz $420 

P6056— 50 n, XIO, dc to 3.5 GHz $200 



W4 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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DIGITAL MULTIMETERS 




The Tfektronix TM 5000/TM 500 Modular 
Digital Multimeter selection now includes 
the new high-performance, program- 
mable DM 5120, plus the new DM 504A, 
in addition to the DM 5010, the DM 501A, 
and the DM 502 A. 

The DM 5120 offers higher performance 
and more features than the already full 
range of capability offered in the DM 
5010. Both offer full programmability in 
conformance with Tfek Standard Codes 
and Formats. 

The DM 504A extends the capabilities of 
the manual digital multimeters by adding 
new features not previously available: a 
"beeper mode" for continuity testing, 
diode testing, and other functions. The 
DM 501A and DM 502A provide excep- 
tional versatility in function and range at 
relatively low cost. 

The TM 5000/TM 500 Digital Multimeters 
offer a compact solution to your measure- 
ment needs, without compromising per- 
formance. These instruments provide ac- 
curacy and flexibility on the laboratory 
bench, in field service, in maintenance 
applications, or in automatic system 
applications. 



DIGITAL MULTIMETER SELECTION GUIDE 



Application Feature 


DM 501A 


DM 502A 


DM 504A 


DM 5010 


DM 5120 


Number of Digits 


4'/2 


3'/! 


4y2 


4VJ-1 


6y2 


DC Volts Ranges 


200 mV to 
1000 V 


200 mV to 
1000 V 


200 mV to 
1000 V 


200 mV to 
1000 V 


300 mV to 
300 V 


DC Volts Accuracy 


±005% 


±0.1% 


±0.05% 


±0.015% 


±0008% 


DC Volts Best 
Resolution 


10 fiV 


100 ^^J 


10 


10 iN 


0,1 


AC Volts Ranges 


200 mV 
to 500 V 


200 mV 
to 500 V 


200 mV 
to 500 V 


200 mV 
to 700 V 


300 mV 
to 300 V 


AC Volts Accuracy 


±0.6% 


±0.6% 


±0,6% 


±0.2% 


±2% 


AC Volts Best 
Resolution 


10 


100 


10 jiV 


10 


1 


AC or DC Current 
Ranges 


200 nA 
to 2 A 


200 
to 2 A 


200 
to 2 A 


N/A 


300 fiA 
to 3 A 


dB Ranges 


+54 dB to 
-60 dB 


+ 50 dB to 
-60 dB 


N/A 


Calculated 


+49 dB 
to -54 dB 


Resistance (HI-LO) 
Ranges 


200 n to 
20 Mn 


200 to 
20 Mn 


200 n to 
20 Mn 


200 n*' to 
20 Mfi 


300 n to 
300 Mn 


Temperature 
Measurement Range 


-62 to 
+ 240°C 


-55 to 
+200°C 


-62 to 
230°C 


N/A 


N/A 


True RMS 












Autorange 




%^ 








IEEE Standard 488 












Mainframe 
Compatibility 


TM 500 
TM 5000 


TM 500 
TM 5000 


TM 500 or 
TM 5000 


TM 5000 


TM 5000 

•2 


Prices Begin At 


$925 


$995 


$595 


32.450 


$1 795 



Unv n plus diode lest. 

Also available as a monolithir,, DM 5520. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



385 



TITL/ MODULAR 
I Lir\ INSTRUMENTS 



DIGITAL 
MULTIMETERS 



OM bno PROCHAMMABIE DIGITAL MULIIMilEn 







INST ID 

c 


FUNCTION 
Kv An n OCA «u 

•H 'S -S 'B 'B 

1— iMrSu — » I— ' 


RANGE 

'S 


OHMS 
SENSE 


VOLTS 
OHMS 

Ml ^ 



® S 'B -a 'B • CD 



MAUNE 

ni OBIPUT 



PROGRAM MOOES 



' i«Mn MM! c»mt 

I Mf^ftt MM<Ut>«« 

t fMiii ■< 10 rut 

• •UtOCM M Olr 



N uvi tvaaiHi u"«ci 
n nil juwaiii iiMdMiioi 

n uti titi 

M WlWl 

n m 10 imn 

H C*llMkTl«« MO I 

II aiiti 



IS 



o ® 



DM 5120/ 



NEW 



NEW 



DM 5520 

Programmable Digital Multimeters 

The DM 5120 and DM 5520 comply 
with IEEE Standard 488,1-1987 and with 
Tektronix Standard Codes and Formats. 



GPIB 

IEEE-4S8 



FEATURES 

• 6V2 Digit, Fully Autoranging 
(100 nV, 100 nU, 1 nA Resolution) 

• 1000 Readings per Second 

• DC Volts, True RMS AC Volts, Ohms, 
DC Amps, True RMS AC Amps 

• dB Calculations 

• 4-Wire Resistance Measurements 

• Hl/Lo/Pass Limit Testing 

• Offset Compensated Ohms 

• Math Functions 

• Standalone Digital Multimeter 

(DM 5520) 

The DM 5120 Programmable Digital 
Multimeter provides autoranging voltage, 
current and resistance measurements at 
up to 6 '/i -digit resolution. DC voltage 
measurements with 100 nanovolt resolu- 
tion can be performed to the full range 
of the multimeter. True RMS AC voltage 
and current, and a crest factor of 3:1 pro- 
vide the reliability required for all AC 
measurements, regardless of the 
waveshape. Standard four-wire ohms 
measurement eliminates the errors 
caused by cable resistance, and the off- 
set compensated ohms automatically sub- 
tracts thermal contact potentials. 



The dynamic range of the DM 5120 lets 
you detect low- or high-level signals with 
a minimum of signal conditioning. A user- 
programmable filter function is provided 
to eliminate the effects of external noise. 
And a user-programmable "null" 
eliminates offsets. 

The DM 5120 incorporates an easy-to- 
read, 3,000,000 count, LED display. Each 
count represents 'A ppm at full scale. 
Measurement units are displayed as part 
of the reading, providing unambiguous 
test results. 

A fast autoranging feature permits the 
shortest possible test setup time, as well 
as dramatically increased throughput on 
your production line. Just connect the 
DM 5120 to the DUT, select the measure- 
ment function you want, and the DM 
5120 will automatically find the proper 
range. 

Built-in math functions such as 
PASS/FAIL limit testing, dB measure- 
ments, NULL, MX-i-B and others add 
measurement power, while hands-off 
calibration makes on-line instrument 
maintenance easy. 

And if speed is critical, the DM 5120 will 
provide 1000 count voltage and current 
reading rates at 3'/i digit resolution. High- 
speed data acquisition and analysis is 
possible with the DM 5120 connected to 
a GPIB controller/processor. 



GPIB Programming 

Programming the DM 5120 over the GPIB 
is straight-forward. Utilization of Tfek's 
Standard Codes and Formats makes pro- 
gramming easy. 

An INST ID key causes instant display of 
the GPIB address and EOI/LF termina- 
tion. And front panel controls may be 
used in coryunction with GPIB commands 
for easy test setup. 

A selection of eighteen programming 
modes are available at the instruments's 
front panel, including: Initialize, Self-lfest, 
Display Resolution, Enable Ohms Com- 
pensation, dB Reference Value, Hi/Lo 
Limits, and MX + B Values, among others. 
Program modes are printed right on the 
front panel, eUminating the need to keep 
an operating manual at hand. 

Eliminates Errors In Resistance 
Measurements 

Low resistance measurements are prone 
to errors caused by cable resistance and 
slight differences in temperature be- 
tween contacts— the thermal contact 
potential. The DM 5120 ii\corporates stan- 
dard four-wire ohm me£isurements to 
eliminate cable resistance errors. 

The offset compensated ohms feature 
eliminates errors caused by thermal con- 
tact potentials. In a two step process the 
contact potential is determined by 
measuring the voltage with no current 
applied. The resistance value obtained is 
then automatically subtracted from the 
resistance value determined when cur- 
rent is applied. This feature is especially 
u.seful in measurement systems with 
multiple switches, which have the effect 
of adding unwanted resistance to the 
DUT. 

TM 5000 Compatibility 

As a member of the Tfektronix family of 
TM 5000 modular test instruments, the 
DM 5120 occupies three slots in any TM 
5000 Mainframe, and will integrate easi- 
ly into any TM 5000 programmable 
stimulus and measurement system. And 
it utilizes many of the same commands as 
the popular DM 5010 Programmable 
Digital Multimeter. 

STANDALONE CONFIGURATION 

The DM 5520 is a standalone version of 
the DM 5120. It includes a custom main- 
frame and GPIB. Note: The DM 5520 may 
be removed from the power housing and 
plugged into any TM 5000 mainframe. 
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CHARACTERISTICS 



DC Volts 



Accuracy (6-V2 digits)** 
i(% of reading + counts) 



Temperature 







24 Hours 


90 Days 


1 Year 


+/(% rdg+cnt)/C 


Range 


Resistance 


23 ±1*0 


18 to 28<^ 


18 to 28*C 


0-18*C to 28-50'C 


300 mV 


>1 GO 


0.0020+20-2 


0.005+20-2 


0.008+20 


0.0006+10 


3 V 


>1 GO 


0.0013 + 10 


0.003 + 20 


0.0038+20 


00004+1 


30 V 


11 MQ 


0.0015+10 


0.006+20 


0008+30 


00013+3 


300 V 


10.0 Mn 


0.0030+10 


0.009+20 


0.009+30 


0.0013+1 



•' Fbr 5'/i-digit accuracy, divide 6-'/i digit count error by 10. fhr U-'/i digit accuracy, count 

error is 5 (except 15 on 300 mV range). Fbr 3-'/t digit accuracy, count error is 5. 
•2 When properly zeroed. 



Analog Settling Time— <1 ms (<2 ms on 

300 mV range), to 0.01% of step change. 
CMRR— >120 dB at dc, 50 or 60 Hz±(0.05%) 
with a 1 ktl unbalance in either lead. 
NMRR— >60 dB at 50 or 60 Hz±(0.05%). 



Ohms 



Linearity— Linearity is defined as the max- 
imum deviation from a straight line between 
the readings at zero and full range. 
10 ppm of range for 3, 30, and 300 V ranges; 
15 ppm of range for 300 mV range; at 23 ± 1 °C. 
Maximum Input Voltage— Hi to Lo; 300 Vdc, 
425 V peal<, whichever is less. Lo to GND 350 
V (dc + Peal< ac). 
Maximum Resolution — 0.1 /xV. 



Accuracy (6V2 digits)* 
±(% reading + count 



Temperature 





24 Hours*> 


90 Days 


1 Year 


±(%rdg+cnts)/C 


Range 


23±7'>C 


18 to 28''C 


18 to 28''C 


0-18''C & 28-50°C 


300 0-3 


0.0025+20 counts 


0.008+20 counts 


0,01+20 counts 


0.001+7 counts 


3 ktl 


0.0025+20 counts 


0.005+20 counts 


0.007+ 20 counts 


0.001 + 1 count 


30 kil 


0.0025+20 counts 


0,005+20 counts 


0.007 + 20 counts 


0.001+1 count 


300 kn 


0006+20 counts 


002+20 counts 


0.021+20 counts 


0.004+1 count 


3 m 


0.007+ 20 counts 


0.02+20 counts 


0.021+20 counts 


0.03+1 count 


30 Mn 


0.06+50 counts 


0,1+50 counts 


0.1+50 counts 


0.3+1 count 


300 M'^n 


2.0+ counts 


2.0+5 counts 


2.0+5 counts 





•' Fbr 5'/t digit accuracy divide count error by 10. Fbr 4'/i digit accuracy, count error is 5 
(except 15 on 300 fl range). Fbr 3'/t digit accuracy, count error is 5. 

•2 Relative to calibration standards. 
When properly zeroed. 

*' Resolution on 300 AfD range is limited to 5'/t digits. 
Note: Fbur-wire measurement mode accuracy for 300 Q to 3 MO ranges. 



Offset Compensation (Requires Proper Zero- 
ing)-300 n to 30 kHrange ±10 mV on 300 CI 
range ± 100 mV on 3 l<fl and 30 kQ range. 
Open Circuit Voltage— < 5.5 volts. 
Maximum Resolution — 100 nQ. 
Linearity — Linearity is defined as the max- 
imum deviation from a straight line between 
the readings at zero and full scale. 20 ppm of 
range for 300 to 30 kO ranges at 23±1°C. 
Maximum Input Voltage— 300 V RMS or 
425 V peak, whichever is less. 

TRUE RMS AC VOLTAGE 

Ranges— 300 mV, 3 V, 30 V, 300 V. 
Accuracy" — 5'/^ digits. 

For sinewave inputs greater than 2000 counts— 
20 to 50 Hz ±(2% or reading + 100 counts). 
50 to 200 Hz±(0.3% of reading+100 counts). 
200 Hz to 10 kHz±0.15% of reading 
+ 100 counts). 

10 to 20 kHz ±(0.4% of reading+200 counts). 

For sinewave inputs greater than 20,0(X) counts 

-3 dB bandwidth typically 300 kHz 

20 to 100 kHz*2 ±(1.5% of reading+300 

counts). 



Temperature Coefficient 0-18 °C, 28-50 °C— 

< ±(0.1 times applicable accuracy specifica- 
tion)/ "C below 20 kHz. 

< ±(0.2 times) for 20 to 100 kHz. 

Fbr digit accuracy, divide count error 
by 10. Fbr 3'/i digit accuracy, count error 
is 5. In 3'/t and U'/t digit modes, specifica- 
tions apply for inputs >200 Hz. 
Specification for 300 mV range is ±(2% of 
reading + 300 coutUs). 

Crest Factor— s 3:1. 

Nonsinusoidal Measurement Accuracy — for 

fundamental frequencies <1 kHz, crest factor 

<3. 300 mV, 3 V ±(0.25% of reading) 30 V, 

300 V ±(0.6% of reading). 

Maximum Resolution — 1 ^V. 

Input Impedance — Hi to Lo: 1 Mil shunted by 

< 120 pF 

Lo to GND: > 1000 Mil paralleled by <400 pF 
CMRR— > 60 dB at 50 or 60 Hz ( ± 0.05% ) with 
1 kll unbalanrp. 

Settling Time— 1 second to within 1% of 
change in reading. 



Maximum Input Voltage— Hi to Lo 300 V RMS 

(425 V peak), 10 Mtl V-Hz product, whichever 
is less. 

Lo to GND: 350 V (dc + peak ac) or 500 kOV- 
Hz product, whichever is less. 

dB (AC VOLTAGE) 

Accuracy—! year, 18-28 °C .34 to +49dB 

(20 mV to 300 V): 20 Hz to 20 kHz ±0.2 dB; 20 
kHz to 100 kHz ± 0.4 dB; -54 to -e34dB(2mV 
to 20 mV); 20 Hz to 20 kHz ±1.1 dB; 20 kHz to 
100 kHz ±3 dB typical. 
Maximum Resolution — 0.01 dB. 
Reference Level (default) — 1 V rms = dB. 



DC AMPS 


Accuracy— 




(SV^ digits) 


Maximum 


1 year, 


Voltage 


18 to 28°C 


Burden 


300 iiA ±(0.09% of reading+20 counts) 
3 mA ±(0.05% of reading+10 counts) 
30 mA ±(0.05% of reading+10 counts) 
300 mA ±(0,05% of reading+10 counts) 
3 A ±(0,09% of reading+10 counts) 


04 V 
04 V 
04 V 
0,5 V 
2 V 



Temperature Coefficient— 0-18, 28-50 °C 
<±(0.1 times applicable accuracy specifi- 
cation)/ °C. 

Maximum Resolution — 1 nA. 

Maximum Input— 3 A (250 V) [fuse 

protected]. 

AC CURRENT (TRUE RMS) 

Accuracy — 5'/^ digits". 

For 3 mA, 30 mA, 300 mA, 3 A Ranges— 1 

year, 18 to 28°C; 20 to 45 Hz ±(2% of 
reading + 100 count.s)'v; 45 Hz to 10 kHz 
±(0.6% of reading + 100 counts)*^. 
For 300 mA Range— 20 to 45 Hz ±(2% of 
reading + 100 counts); 45 Hz to 1 kHz±(0.9% 
of reading+100 counts); 1 to 10 kHz ±(4.0% 
of reading+100 counts). 

•' Fbr sinewave inputs >20O0 counts FbrU'/i 
digit accuracy, divide count error by 10. Fbr 
3'/i digit accuracy, count error is 5. In 3'/t 
and tf'/t digit modes, specifications apply for 
sinewave inputs >200 Hz. 

"Accuracies correct for non-sinusoidal 
measurements on fundamenlal frequencies 
<1 kHz and crest factor <3. 

Temperature Coefficient— 0-18, 28-50 °C 
< ±(0.1 times applicable accuracy specifi- 
cation)/ °C. 

Crest Factor- (Up to 2/3 full scale) s3:l. 
Maximum Resolution — 1 nA. 



Maximum Voltage Burden— 



300 mA 


04 V 


3 mA 


04 V 


30 mA 


0.4 V 


300 mA 


0.5 V 


3 A 


2 .0 V 



Settling Time— 1 second within 0.1% of 
change in reading. 

Maximum Input — 3 A (250 V) [fuse 
protected). 

dB (Current) Accuracy— 1 year, 18 to 28 °C; 20 
Hz to 10 kHz; .320 ^LA to 3 A, -9.9 to 69 dB ±0.2 
dB; 2fiA to 320 ^A, -54 to -9.9 dB±0.9 dB. 
Maximum Resolution — 0.01 dB. 
Reference Level (Default)— 1 mA = dB. 
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Maximum Reading Rates" 
DCV, OCA, ACV, ACA Readings/Second 





Continuous Into 


External Trigger 


THggered via 




Internal Buffer 


into Internal Buffer 


IEEE-48S Bus 




MUX: 




MUX: 




MUX: 




Resolution 


Off 


On 


Off 


On 


Off 


On 


3V2 digit 


1000 


1000 


196 


73 


72 


45 


AVz digit 


333 


333 


138 


63 


63 


41 


5V2 digit 


35(29) 


8.2(7.5) 


40(33) 


9(7.5) 


29(26) 


8.2(7.5) 


6V! digit* 2 




8,2(7.5) 




025(0.2) 




0.25(0.2) 


Ohms Readings/Second 




Continuous into 


External Trigger 


Triggered via 




InternalBuffer 


Into Internal Buffer 


IEEE-488 Bus 




MUX: 




MUX: 




MUX: 




Resolution 


Off 


On 


Off 


On 


Off 


On 


3V2 digit 


40 


24 


47 


23 


32 


19 


4Vs digit 


38 


18 


39 


18 


29 


16 


5V2 digit 


16(13) 


9.5(7.5) 


15(14) 


9.5(7.5) 


13(12.5) 


9(7.5) 


6'/2 digit 




9(7.5) 




03(0 25) 




0.3(0.25) 



Offset Compensated Ohms: Rates are 0.5x normal MUX on ohms rates. 

' ' Reading rates are for on-range on-scale readings ivith internal filter off for SV, 3 kQ, and 

3 mA ranges. 6'/t and 5'/t digit rates are for 60 Hz operation. Values in parenthesis are 

for 50 Hz operation. 
''^ Internal filter on. 



MISCELLANEOUS ELECTRICAL 
CHARACTERISTICS 

Maximum Reading— 3,029,999 counts in BM- 
digit mode. 

Warm-Up Time — 2 iiours to rated accuracy. 
Power Consumption — 11 W. 
GPIB Programming— 

Interface: IEEE-488. 1 1987 Compatible 
Subsets: SHI, AHl, T6, TEO, U, LEO, SRI, 
RLl, PPG, DCl, DTI, CO. 

PHYSICAL CHARACTERISTICS 

Temperature — Operating: to +50°C. 
Nonoperating: -20 to +65°C. 
Humidity— 75% RH, to 35 °C. 35% RH, to 

50 °C. 

Vibration — Vibrate in each x, y, z axis, from 
to 200 Hz, with checl<s for resonance. 
Bench Handling — 12 drops from 45 degrees, 
4 inch or equilibrium, whichever occurs first. 
Transportation— Qualified under National 
Safe Transit Association Preslupment Test Pro- 
cedures lA-B-1 and lA-B-2. 
Electrical Discharge— 6 kV maximum 
discharge applied to operating instrument from 
an ESD source per lEC 801-2 (150 11/ 150 pF). 

PHYSICAL CHARACTERISTICS 



ORDERING INFORMATION 

DM 5120 Programmable 

Digital Multimeter. $1,795 

Includes: Instruction manual, one set test 

leads. 

DM 5520 Programmable 
Digital Multimeter $2,395 
Includes: DM 5120 with power module, In- 
struction manual, one set test leads. 

DM 5010 

The DM5010 complies with IEEE Stan- 
dard 488 1-1987, and with Tektronix 
Standard Codes and Formats. 



GPIB 

IEEE-488 





DM 5120 


DM 5520 


Dimensions 


cm 


in. 


cm 


in. 


Width 


20.32 


8.0 


23.4 


9.2 


Height 


12.7 


5.0 


14.0 


5.5 


Depth 


27.94 


11.0 


43.2 


17.0 


Weight " 


kg 


lb 


kg 


lb 


Net 


2.1 


5.7 


5.7 


15.4 



• 4V2 Digit, Autoranging 

• DC Volts, Ohms, True RMS 
(ac or ac + dc) 

• Diode Test 

• Comprehensive Math Functions: 
dB Calculations; Averaging; Offset; 
Scaling; Hi/Lo/Pass 

The fully programmable DM 5010 
measures dc voltage, resistance, true 
RMS ac or ac + dc voltage, and even ac 
or dc current through the use of an ex- 
ternal shunt resistor and a scaling factor. 
An OHMS function allows in-circuit 
resistance measurements without turning 
on parallel diode and transistor junctions. 
A Diode Test function is provided for for- 
ward and reverse testing diode and tran- 
sistor junctions. 



In most cases, the built-in math capabil- 
ity of the DM 5010 reduces raw measure- 
ments to meaningful information without 
controller assistance. Averaging, offset 
and scaling, conversion to dBm or refer- 
ence dB, and HI/LO/PASS comparisons 
are among its many capabilities. User 
selectable constants for these functions 
can be supplied through the front panel 
or the GPIB. 

Other msyor features include a Low- 
Frequency Response function, which 
permits stable readouts of low frequen- 
cy ac voltages; a Null function, which 
provides rapid nulling in any mode; and 
easy calibration through the use of inter- 
nal microprocessor-computed nonvolatile 
calibration constants. 



CHARACTERISTICS 

DC VOLTS 

Ranges— 200 mV, 2 V, 20 V, 200 V, 1000 V. 
Accuracy*' 



18 to 28°C 


Voltage 
Range* 


Normal Conversion 
Rate 


Fast Conversion 
Rate 


200 mV 


±[0.015% o( reading 
+ 0.01% ol lull scale 
(2 counts)] 


±[0.05% ol reading 
+ 0.05% of lull scale 
(1 count)] 


2 V 

through 
200 V 


±[0.015% ol reading 
+ 0.005% oMull scale 
(1 count)) 


±[0.05% of reading 
+ 0.05% ot full scale 
(1 count)] 


1000 V 


± [0 020% ot reading 
+ 010% of lull scale 
(2 counts)) 


± [0.05% of reading 
+ 0.1% of full scale 
(2 counts)] 


OtO 18*C, 


28 to SO*C 




200 mV 


±[0.06% ol reading 
+ 0,035% ol lull scale 
(7 counts)] 


±[0,1% of reading 
+ 0,1% of full scale 
(2 counts)] 


2 V 

through 
200 V 


± [0.06% ol reading 
+ 0,03% of lull scale 
(6 counts)] 


±[01% of reading 
+ 0,1% of full scale 
(2 counts)] 


1000 V 


±[0.065% ot reading 
+ 035% of full scale 
(7 counts)] 


±[0,1% of reading 
+ 0,15% of full scale 
(3 counts)] 



Valid for six months or 1000 operating hours, 
whichever occurs fir.*it. 

Common-Mode Rejection Ratio (With 1 kO 
Imbalance)— Unguarded: alSOdBatdc. >80 
dB at 50 to 60 Hz. Guarded: a 140 dB at dc. 
> 100 dB at 50 to 60 Hz. 
Normal-Mode Rejection Ratio — 2 40 dB at 
50 or 60 Hz ±0.2 Hz. 
Maximum Resolution — 10 /iV. 
Step Response Time (To Rated Accuracy) 
Run Mode— Normal conversion rate is 
<0.53 s. Fast conversion rate is <0.08 s. 
Triggered Mode — Normal conversion rate is 
£0.33 s. Fast conversion rate is £0.06 s. 



388 



TCL/ MODULAR 
I [Zr\ INSTRUMENTS 



DIGITAL 
MULTIMETERS 



Input Resistance— 200 mV to 20 V Range: 
> 10» n. 200 to KKK) V Range: 10 Mn±0.25%. 
Maximum Input Voltage — 1000 V peak. 

TRUE RMS AC VOLTS (ACV AND AC-t-DC) 

Input Signal— Must be between 5% and 100% 
of full scale. 

Ranges— 200 mV, 2 V, 20 V, 200 V, 700 V. 
Accuracy*' 

AC VOLTS AND AC VOLTS + DC VOLTS 



18 to 28°C 


Normal and Fast Conversion 


Voltage 
Ranges 


20 to 
100 Hz 


100 Hz to 
20 kHz 


20 to 
100 kHz 


200 mV 
through 
200 V 


±(08% ol 
rdg+02% 
of full scale) 


±(0.2% of 
rdg+02% 
of full scale) 


±(1.0% of 
rdg+0.5% 
ol full scale) 


700 V 
(15 kHz 
maximum) 


±(08% of 
fdg+0.6% 
of full scale) 


±(0.2% of 
rdg+0.6% 
of full scale) 




to 18*C 28 to 50*0 


200 mV 
through 
200 V 


±(1 25% of 
rdg+035% 
of full scale) 


±(0.65% of 
rdg+a3% 
of full scale) 


±(1 45% ol 
rdg+065% 
of full scale) 


700 V 
(15 kHz 

maximum) 


±(1 25% of 
rdg+0.95% 
of full scale) 


±(0.65% of 
rdg095% 

of full scale 





AC VOLTS +DC VOLTS ONLY 



18 to 28*C 

Voltage Ranges Normal and Fast Conversion Rates 
10 to 20 Hz 

200 mV through 

200 V ±(0.8% ol rdg+0.3% of lull scale) 

700 V ±(0.8% of rdg+0.9% of full scale) 

to 18'>C 28 to 50*0 

200 mV through 

200 V ±(1.25% of rdg+0.45% of full scale) 

700 V ±(1.25% of rdg+1 25% of full scale) 

• ' Valid for six months or 1000 operating hours, which- 
ever ocrum first. 

Common-Mode Rejection Ratio — Unguarded: 
Typically >80 dB from dc to 60 Hz. Guarded: 
Typically a 100 dB from dc to 60 Hz. 
Maximum Resolution — 10 ^V. 
Response Time — < 1 .2 s (except for Low Fre- 
quency Resp<inse mode). 
Input Impedance — 2 Mil ±0.1% paralleled by 
< 150 pF, 

Maximum Input Voltage — 1000 V peak ac, 
500 V dc. 

Crest Flictor — Four (subject to maximum peak 
input voltage). 

DIODE TEST 

Operation— A 1 mA current is generated and 
the resultant voltage is measured on the 2 V 
dc range. This produces a voltage sufficient to 
turn on diode and transistor junctions. 



RESISTANCE 
Ranges— 200 Q, 2 kO, 20 kd, 200 kO, 2 MQ. 
20 Mtl. 



Accuracy 


♦ 1 




18 to 28°C 


Resistance 
Range 


Normal 

Conversion Rate 


Faat 

Conversion Rata 


200 


±10015% of reading 
+0015% of full scale 
(3 counts)) 
(using null)'2 


±[005% of reading 
+005% of full scale 
(1 count)) 
(using null)"' 


2 kQ to 
200 k(l 


±(0015% of reading 
+001% of full scale 
(2 counts)! (using 
null on 2 kQ only)"2 


±[005% ol reading 
+005% of full scale 
(1 count)) 


2 MQ 


±[010% ol reading 
+0.01% of full scale 
(2 counts)] 


±[010% of reading 
+05% of full scale 
(1 count)) 


20 MQ 


±(015% of reading 
+0005% of full 
scale (1 count)) 


±(1.0% ol reading 
+0.05% of full scale 
(1 count)) 


Accuracy*' 


to 18*C 28 to 50*C 


Resistance 
Range 


Normal Conversion 
Rata 


Fast Conversion 
Rata 


200 Q 


±(0.06% of reading 
+0.06% of lull scale 
(12 counts)) 
(using null)'2 


±(01% of reading 
+01% of full scale 
(2 counts)) 
(using null)'* 


2 to 
200 kQ 


±(0.06% of reading 
+0.035% ol full 
scale (7 counts)) 
(using null on 2 
kQ only)"2 


±[01% of reading 
+0.1% of lull scale 
(2 counts)) 


2 I^D 


±[0.54% ol reading 
+0035% ol full 
scale (7 counts)) 


±[0.55% ol reading 
+01% of full scale 
(2 counts)! 


20 MQ 


±[09% of reading 
+0.01% ol lull scale 
(2 counts)) 


±[16% of reading 
+005% ol full scale 
(1 count)) 



• ' Valid for six months or 1000 operating hours, which- 
ever occurs first. 

When the null function is not used add tO.SQtoall 
readings. 



Maximum Resolution — 10 mil. 

Step Response Time (lb Rate Accuracy) Run 

Mode — Normal conversion rate is £ 1.24 & F^t 

conversion rate is <0.33 s. 

Triggered Mode— Normal conversion rate is 

< 0.7.3 s. F^t conversion rate is <0.19 s. 

Maximum Input Volts — 400 V peak. 

Maximum Open Circuit Voltage Developed— 

<5 V. 

OTHER CHARACTERISTICS 

Overrange Indication — For Ohms and Diode 
Ttest, "OC" is displayed; for ACV, DCV, 
ACV+ DCV, the display blinks. 
Measurement Rate— ACV, DCV, ACV + DCV, 
Diode Ttst: 3/s at 4.5 digits; 26/s at 3.5 digits. 
Ohms: 1.6/s at 4.5 digits; 7.1/s at 3.5 digits. 
Power consumption — *20 VA. 
IEEE Standard 488.1-1987 Interface Func- 
tion Subsets Implemented— SHI, AHl, T5, 
L4, SRI, RLl, PPO, DCl, DTI, CO. 



ORDERING INFORMATION 

DM 5010 Programmable 
Digital Multimeter. $2,450 
Includes: One set test leads (003-0120-00); In- 
struction manual (070-2994-01); laslrument in- 
terfacing guide (070-4603-00); Reference guide 
(070-3542-00). 
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UmOM 504A 

Autoranging Digital Multimeter 

• AVi Digit Autoranging 

• True RMS AC Functions 

• Five Manually Selectable Voltage, 
Current and Resistance Ranges 

• DC Volts, AC Volts, DC mAmps, AC 
mAmps, Ohms and Temperature 
Functions 

• 0.07% DC Voltage Accuracy 

• Diode Test and Audible Continuity 
(Beeper) Modes 

The DM 504A Autoranging Digital 
Multimeter extends the functionality of 
the Tfektronix TM 500 line of modular, 
digital multimeters with true RMS 
measurements, a "beeper" mode for in- 
dication of short circuits, and diode 
testing capability. The DM 504A also pro- 
vides standard AC/DC voltage and cur- 
rent, and resistance measurements, and 
will operate in any compartment of a TM 
500 or TM 5000 power module. 

A straightforward, easy-to-use front 
panel makes this multipurpose digital 
multimeter the ideal companion for the 
engineer's work station, the educational 
training lab, and the service technician's 
workbench. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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All ac voltage and current measurements 
are true RMS. And all measurement 
ranges, except temperature, diode 
measurements, and audible continuity 
(beeper), can be automatically or manual- 
ly selected. 

An audible "beeper" mode is provided 
for testing continuity. A beeper symbol 
is displayed when the 200 Ohm mode is 
selected, indicating that a beeper will 
sound a continuous tone for measure- 
ments less than 10 Ohms. 

In the two megohm, 200 kilohm and two 
kilohm ranges a diode measurement in- 
dicator will illuminate on the display, in- 
dicating that Vmax is adequate for diode 
testing. 

The autoranging feature eliminates the 
need for operator-selected ranges. The 
DM 504A will automatically find the 
proper range for the current, voltage or 
resistance measurements, provided the 
measurement is within the maximum 
range of the instrument. 

Temperature mejisurements are made 
using an optional Tektronix P6602 
Ttemperature Probe, or an equivalent 
platinum resistance probe. The DM 504A 
will measure temperatures from - 62 to 
230 °C. 

The readout is a 4'/fe-digit display in all 
ranges except temperature and beeper. 
The DM 504A will automatically ac^ust 
the decimal point according to the 
operating range of the instrument, and 
will automatically indicate the correct 
polarity of the measurement. 



CHARACTERISTICS 

ELECTRICAL 

DC Volts 

Ranges— 200 mV, 2 V, 20 V, 200 V, 1000 V 
Accuracy* — for automatic or manual ranging 
18 to 28°C: All ranges ±(0.05% of reading 
+ 0.02% of full scale) 
to 18°C, 28 to 50°C: 

200 mV range ±(0.15% of reading +0.06% of 
full scale); 

2 V range ±(0.15% of reading +0.02% of full 
scale); 

20 V range ±(0.15% of reading +0.04% of fuU 
scale); 

200 V range ±(0.15% of reading +0.02% of fuU 
scale); 

1000 V range ±(0.15% of reading +0.02% of 
full scale) 

• Valid for a period of six months or 1000 
hours, whichever occurs first. 

Common Mode Rejection Ratio — (with 1 k(l 
unbalance) lOOdB at DC, 80 dB at 50/60 Hz. 
Normal Mode Rejection Ratio — 60 dB at 

50/60 Hz(±0.2 Hz). 



Maximum Resolution — 10 /xV. 
Step Response Time— <1 second. 
Input Resistance— lU MU ±0.5%. 
Maximum Input Voltage — 1000 V pealc. 

TRUE RMS AC VOLTS 

Ranges— 200 mV, 2 V, 20 V, 200 V, 500 V. 
Accuracy*' for automatic or manual rang- 
ing— 18 to 28 °C: 

200 mV to 200 V range, 30 Hz to 20 kHz. For 
input signals > 10% to 100% of full range, ac- 
curacy is ±(0.6% of reading +0.06% of full 
scale). For signals > 25 % , and 10 kHz to 20 kHz 
add 4.1% additional error 
500 V range, 60 Hz to 20 kHz. For input signals 
>100V to 500V RMS, accuracy is ±(0.6% of 
reading +0.1% of full scale) 
40 Hz to 60 Hz ±(1% of reading +0.1% of full 
scale) 

to 18°C, 28 to 50°C: 
200 mV to 200 V range, 30 Hz to 20 kHz. For 
input signals > 10% to 100% of range, accuracy 
is ±(0.8% of reading +0.11% of full scale). 

For signals 25%, and 10 kHz to 20 kHz add 4.1% 
additional error. 



500 V range, 60 Hz to 20 kHz. For input signals 

>100V to 500V RMS, accuracy is ±(0.9% of 

reading +0.1% of full scale). 

40 Hz to 60 Hz ±(1.3% of reading +0.1% of full 

scale). 

• Valid for a period of six months or 1000 
hours, whichewr occurs first. 

Resistance— Ranges: 200 Q, 2 kO, 20 kn, 
200 kn, 2 MO, 20 MO. 

Accuracy*' — For automatic and manual 
ranging. 

Common Mode Rejection Ratio — (with 1 kO 
unbalance) - 60 dB at 50 or 60 Hz. 
Maximum Resolution — 10 /iV. 
Response Time — <2 s. 
Input Impedance — 10 MO ±0.5% paralleled 
by < 1(H1 pF 

Maximum Input Voltage— Voits^Ohms/TEMP 
to LOW: 500 V RMS or 600 V DC, VOLTS/ 
OhmsTTEMP to GND: 1000 V peak 
LOW to GND: 1000 V peak. 
Crest Factor — 5 at full scale on all ranges ex- 
cept 500 V (500 V=2). 



18 to 28*0 



Range 




Source 


Vmax full scale 


200 tl (beeper) 


±(0.05% of reading 
±0.05% of full scale) 


1.0 mA 


02 V 


200 n 


±(0,05% of reading 
±0.02% of full scale) 


1.0 mA 


02 V 


2 kfi 


±(0.05% of reading 
±0.01% of full scale) 


1.0 mA 


2 .0 V 


20 kn 


±(0.05% of reading 
±0.02% of full scale) 


10 


0.2 V 


200 kn 


±(0.05% of reading 
±0.01% of full scale) 


10 f»A 


2.0 V 


2 Mn 


±(0.1% of reading 
±0.02% of full scale) 


01 fiA 


0.2 V 



20 Mn ±(01% of reading 01 ,iA 2.0 V 
±0.01% of full scale) 



to 18''C, 28 to sec. 



Range 




Source 


Vmax full scale 


200 n (beeper) 


±(0.25% of reading 
±01% of full scale) 


1.0 mA 


02 V 


200 n 


±(0.25% of reading 
±0.04% of full scale) 


1.0 mA 


02 V 


2 kn 


±(0.25% of reading 
±0.03% of full scale) 


1.0 mA 


2.0 V 


20 kn 


±(0.25% of reading 
±0.04% of full scale) 


10 /lA 


Q2 V 


200 kn 


±(025% of reading 
±0.03% of full scale) 


10 tih 


02 V 


2 m 


±(1% of reading 
±0.04% of full scale) 


01 tJK 


2.0 V 


20 i^n 


±(1% of reading 
±0.03% of full scale) 


01 /lA 


2.0 V 



Valid for six months or 1000 hours, whichever occurs first. 
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Response Time— < 2 seconds on 200 to 2 MO 
range 

< 15 seconds on 20 MO range 
<().15 seconds on 200 tl "beeper." 
Maximum Input Volts — 300 V peak. 
Maximum Resolution — 10 mn. 
Maximum Open Circuit Voltage — <11 V. 

DC CURRENT 

Ranges— 200 nA, 2 mA, 20 mA, 200 mA, 

2000 mA. 

Accuracy * ' — Fbr automatic or manual ranging 

18 to 28 °C. 

±(0.1% of reading +0.01% of fuU scale) 

to 18 °C, 28 to 50 °C. 

±(0.3% of reading +0.025% of full scale) 

• ' Valid for six months or 1000 hours, which- 
ever comes first 

Response Time — <1 s. 
Input Resistance: 



Range Resistance 



200 nA 


1.0 kfl 


2 mA 


1000 n 


20 mA 


10.2 n 


200 mA 


1.2 n 


2000 mA 


026 n 



Maximum Open Circuit Input Voltage (mA 
to LOW)— 250 V pealc. 
Maximum Input Current — 2 A any range. 
Maximum Floating Voltage — mA to GND, 
1000 V peak 

LOW to GND, 1000 V peak. 
Maximum resolution — 10 nA. 

AC CURRENT 

Ranges— 200 /lA, 2 mA, 20 mA, 200 mA, 

2000 mA. 

Accuracy" — for automatic or manual ranging. 
Sinewave— 30 Hz to 10 kHz 
Input current must be between 10% and 100% 
of full scale. 

18 to 28° C ±(0.6% of reading +0.06% of full 
scale). 

to 18°C, 28 to 50°C ±(0.9% of reading 
+ 0.11% of full scale). 

' ' Valid for six months or 1000 hours, which- 
eiter comes first. 

Response Time — <2 s. 
Input Resistance — 



Range Resistance 



200 jiA 


1.0 kO 


2 mA 


100.0 n 


20 mA 


102 n 


200 mA 


1.2 n 


2000 mA 


04 n 



Maximum Open Circuit Input Voltage (mA 

to LOW)— 250 V peak. 
Maximum Input Current — 2 A any range. 
Maximum Floating Voltage— mA to GND, 
1000 V peak, LOW to GND, 1000 V peak. 
Maximum Resolution — 10 nA. 



TEMPERATURE 

Range— -62 to -230°C. 
Accuracy — Using Tfektronix P6602 Tfempera- 
ture Probe: 18 to 28 °C ambient. Probe 
calibrated to instrument (probe/DMM calibra- 
tion performed at 0°C). ±0.6°C from -62 to 
+ 150°C. ±1.6° from 150 to 230°C. 
Any probe: ±3.5°C from -62 to +150°C. 
± 6 °C from 150 to 230°C. to 18">C, 28 to 50°C 
ambient. 

Probe calibrated to instrument (probe/DMM 
calibration performed at 0°C): ±1.5°C from 
-62 to +150°C. ±2.5°C from 150 to 230°C. 
Any probe: ±4.5°C from -62 to +150°C. 
±7°C from 150 to 230 °C. 

OTHER CHARACTERISTICS 

Power Consumption — Less than 8 W. 
Reading Rate — >2.0 times per second. 
Over-range Indication — Flashing Display. 
Warm-up Time — 30 minutes (50 minutes after 
storage in high humidity environment). 

ENVIRONMENTAL SPECIFICATIONS 

Ttemperature — Operating: to .50 °C. Non- 
operating: -55 to +75°C. 
Humidity— 95 to 100% for 5 days (derated 
above 25 °C). 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Width 

Height 

Depth 


668 
125.9 
285.3 


2.63 
4.96 
11.24 


Weight 


kg 


lb 


Net 


0.93 


2.04 





ORDERING INFORMATION 



DM 504A Digital Multimeter. $595 
Includes: Instruction manual, one set of test 
leads. 

OPTION 

Option 01— Adds P6602 Ttmperature 

Probe calibrated for use with 

DM 504A." 

Contact your local sales office 



DM 502A 

• Tl-ue RMS 

• Autoranging 

• Seven Functions, Including 
Temperature and dB 

• 0.1% DC Volts Accuracy 

« 3V2-Dlglt Display 

The DM 5()2A Digital Multimeter mea- 
sures seven different functions with 
pushbutton convenience. Autoranging, in 
all modes except current, eliminates any 
need for operator-selected ranges. The 
DM 502A measures dc and ac voltage, dc 
and ac current, dB, resistance, and 
temperature. Thie RMS provides more ac- 
curacy in ac measurements on distorted, 
noisy, random, or other nonsinusoidal ac 
waveforms. The resistance mode features 
HI-LO voltage (2 to 0.2 V). The low 
voltage is user-selectable for making in- 
circuit ohms measurements without turn- 
ing on diode and transistor junctions. A 
higher voltage is available for testing 
junctions for forward and reverse 
resistance. The LED indicators provide a 
blight, readable S'/i-digit display. Power 
consumption is approximately 8 V A. 



CHARACTERISTICS 



Ranges— 2000 mV, 2 V, 20 V, 200 V, 1000 V. 
Automatic or manual ranging. 

Accuracy*^ 



-18 to +18'C 


Vbltage 
Ranges 


Normal and Fast Conversion 
Rate 


20 mV to 
200 V 


±(01% of reading +0.05% of full 
scale (1 count)] 


1000 V 


±(01% of reading +0.1% of full 
scale (1 count)] 


to 28°C. 28 to SO'C 


Voltage 
Ranges 


Normal and Fast Conversion 
Rate 


200 mV to 
200 V 


±(02% of reading +01% of full 
scale (2 counts)] 


1000 V 


±(0.2% of reading +0.2% of full 
scale (2 counts)] 



*' Valid for sij' months or 1000 hours, whichever 
occurs first. 



Common-Mode Rejection Ratio — > 100 dB at 
dc. s80 dB at 50 to 60 Hz with 1 kfi imbalance. 
Normal-Mode Rejection Ratio — > .50 dB at 50 

or 60 Hz ±0.2 Hz. 

Step Response Time — 1 s within a range, 
+ 1.5 s for each range change in autoranging 
mode. 
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Input Resistance — 10 MU. 

Maximum Input Voltage — 1000 V peak. 

TRUE RMS AC VOLTS 



Ranges— 200 mV, 2 V, 20 V, 200 V, and 500 V. 
Automatic or manual ranging (ac coupled). 
Accuracy*' 



to 18*C 


Normal and Fast Conversion Rate 


Voltage 
Ranges 


20 to 
40 Hz 


40 Hz to 
20 kHz 


200 mv 10 
200 V 


±[1.5% of reading 
+0.3% of full scale 
(6 counts)] 


±[0.6% of reading 
+0.3% of full scale 
(6 counts)] 


500 V 


±[1-5% of reading 
+1.2% of full scale 
(6 counts)) 


±[0.6% of reading 
+ 1.2% of full scale 
(6 counts)) 


to 18°C, 


28 to 50*C 




Normal and Fast Conversion Rata 


Voltage 
Ranges 


20 to 
40 Hz 


40 Hz to 
20 kHz 


200 mV to 
200 V 


±[1.8% of reading 
+035% of full 
scale (7 counts)] 


±[0.8% of reading 
+0.35% of full scale 
(7 counts)] 


500 V 


±[1.8% of reading 
+ 1.4% of full 
scale (7 counts)] 


±[08% of reading 
+1.4% of full scale 
(7 counts)] 



" Valid for sij- nionlhs or 1000 hours whichever 
rx-ciirs first. Topically usable to 100 kHz. 



Common-Mode Rejection Ratio— > 60 dB at 
50 to 60 Hz with 1 kJ2 imbalance. 
Maximum Resolution — 100 ^V. 
Resolution Time — 1 s within a range, +1.5 s 
for each range change in autoranging mode. 
Input Impedance — 10 MQ, paralleled by 
< 100 pF. 

Maximum Input Voltage— 500 V ac RMS, 600 

V dc, not to exceed 1000 V peak. 

Crest Factor — 4 (at full scale all ranges), s2 

on 500 V range. 

dB (TRUE RMS) 

Zero dB Reference— 1 mW in 600 fl (0.775 V) 
(dBm). Internal jumper change for dB 



reference of 1,000 V (dBV). 


Accuracy*' 




18 10 28°C 


20 Hz 2kHz 10 kHz 20 kHz 


+ 50 lo - 50 Db 


±0.5 dB 


-50 to -60 dB 


±05 dB ±15dB Typically ±2 5 dB 



•' From to 18°C. 28 to SO'C, add 0.6 dB to above 



accuracy specifications. Fbrejcample, at 0°C the 
accuracy in the +50dBto -SOdB range from 20 
Hz to 20 kHz would be ±1.1 dB. 

Noise Level- Typically -75 dB. 
Maximum Resolution — 0.1 dB. 
Response Time— < 1 s within a range, <1.5 s 
for each range change in autoranging mode. 
Input Impedance — 10 MQ, paralleled by 
< 100 pF. 

Maximum Input Voltage— 500 V RMS, not to 
exceed 1000 V peak. 

Crest Factor- 4 (at FS), <2 above 40 dB. 

RESISTANCE 

Ranges- 200 fi, 2 kfl, 20 kO, 200 kQ, and 20 
MO. Automatic or manual ranging. 



Accuracy*' 


Resistance 




Ranges 


18 to 28 °C 


200 tl to 


±[05% of reading +005% of full 


2000 kn 


scale (1 count) +02 11] 


20 m 


±[1% of reading +0.05% of full 




scale (1 count)] 


to 18<>C, 28 to 50*C 


Resistance 




Ranges 




200 n to 


±[0.8% of reading +0.1% of full 


2000 kO 


scale (2 counts) +0.2 Q] 


20 UQ 


±[1.3% of reading +0.1% of full 




scale (2 counts)] 



• ' Valid for 6 nux or 1000 hrs whichever occurs first. 



Response Time — <1 s within a range. <1.5 
s for each range change in autoranging mode. 
Max Input Volts— 130 V dc or ac RMS indefi- 
nitely. 230 V dc or ac RMS for 30 minutes max. 
HI -IX) Ohm Operation — ^A low voltage is user- 
selectable for making in-circuit ohms 
measurements without turning on silicon diode 
and transistor junctions. A high voltage is also 
available for testing junctions for forward and 
reverse resistance. 
Maximum Resolution — 0.1 fl. 
Maximum Open-Circuit Voltage Developed — 
= 14 V. 

DC AND TRUE RMS AC CURRENT 

Ranges— 200 ^lA, 2 mA, 20 mA, 200 mA, and 
2000 mA. Manual ranging only. 
DC Current Accuracy— 18 to 28°C: ±(0.2% 
of reading +0.05% of full scale (I count)]. 
to 18 °C, 28to50°C: ±[0.3% of reading +0.1% 
of full scale (2 counts)). 
AC Current Accuracy (From 40 Hz to 10 
kHz)— Usable to 20 kHz. 18 to 28 °C: ±[0.6% 
of reading +0.3% of full scale (6 counts)]. to 
I8°C, 28 to 50°C: ±[0.7% of reading +0.5% 
of full scale (10 counts)]. 
Response Time — sis. 

Input Resistance 



Ranges Approximate Resistance 



200 /lA 


1.0 kf] 


2 mA 


100.0 Q 


20 mA 


10.2 n 


200 mA 


1.2 n 


2000 mA 


0.4 n 



Maximum Open Circuit Input Voltage (mA 
to LOW)— 250 V peak, fused with 2 A fast 
blow. 

Maximum Floating Voltage— 1000 V peak. 
Maximum Resolution — 0.1 jik. 

TEMPERATURE 

Range— -55 to +200°C. 
Resolution— 0.1 °C. 

Accuracy*' 

18 to 28°C 



Temperature 

to be Measured -5S°C +150°C +200°C 



P6601 Probe and 






Dl^ 502A calibrated 






as a pair 


±2.5'C 


±2.S°C 


P6601 and instrument 






not calibrated 






as a pair 


±4.5=0 


±5.5°C 



" fbr to ;S°C 28 to SO'C ambient temperatures. 



add ±1.5°C to accuracy specifications. 



OTHER CHARACTERISTICS 

Overrange Indication — BUnking display (ex- 
cept 1000 V dc and 500 V ac). 
Measurement Rate — Three per second. 
Power Consumption — = 8 W. 
Inputs — Maximum input voltage is 1000 V. The 
front panel V/n, or Low, or mA terminal can 
be floated 1000 V peak maximum above 
ground, the rear input 200 V peak. For the rear 
input, ac volts, ohms, and maximum input 
specs are derated. 



ORDERING INFORMATION 

DM 502A Digital Multimeter S995 
Includes: One pair test leads (003-0120-00); 
P6601 Temperature Probe (010-6601-01); In- 
struction manual (070-2693-00.) 

OPTION 

Option 02— Deletes P6601 

Ttemperature Probe and 

temperature-measurement 

capability. - $80 



DM 501A 

• 0.05% DC Voltage Accuracy 

• Seven Functions Including 
Temperature and dB 

• 4V2 Digit Display 

• True RIWS Capability 

The DM 501A Digital Multimeter 
measures dc and ac voltage, dc and ac 
current, resistance, dB, and temperature. 
The DM 501A gives 4 digits of readout 
resolution, all with 0.05% accuracy and 
true RMS capability. True RMS allows ac- 
curate measurement of distorted wave- 
forms. Readout in dB is useful when mak- 
ing critical audio and communication 
measurements. Fast accurate tempera- 
ture measurements to 240 °C come from 
the Tfektronix P6601 platinum-film tem- 
perature sensing probe. The P6601 
reaches 90% of final reading in 1.5 
seconds. Power consumption is approx- 
imately 9 V A. 

CHARACTERISTICS 



DC VOLTS 

Ranges— 200 mV, 2 V, 20 V, 200 V, and 1000 V. 
Accuracy*' 



18*C to 28°C 


Voltage Ranges 


Normal and Fast Conversion Rate 


200 mV 


±[0.05% of reading +0015% ol 




lull scale (3 counts)] 


2 V 10 200 V 


±[0.05% of reading +0.01% of 




full scale (2 counts)) 


1000 V 


±[005% of reading +0.02% of 




full scale (2 counts)] 


to 18*C 28 to 50*C 


200 mV 10 200 V 


±[01% of reading +0025 ol 




full scale (5 counts)] 


1000 V 


±[01% of reading ±005% of 




full scale (5 counts)) 



Valid for six. months or 1000 hours, whichever occurs 
firtL 
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Common-Mode Rejection Ratio— ^ 100 dB at 

dc >80 dB at 50 Hz and 80 Hz with 1 ktl 
imbalance. 

Normal-Mode Rejection Ratio— £60 dB at 

50 Hz or 60 Hz ±0.2 Hz. 

Maximum Resolution — 10 /iV. 

Step Response Time — <1 s. 

Input Resistance — 10 MO. 

Maximum Input Voltage — 1000 V peak. 

TRUE RMS AC VOLTS 
Input Signal— Must be between 5 and 100% 
of full scale. 

Ranges— 200 mV, 2 V, 20 V, 200 V, and 500 V 
(ac coupled). 



Accuracy*' 



18 to 28*C 


Voltage 


20 Hz to 


40 Hz to 


10 kHz to 


Range* 


40 Hz 


10 kHz 


20 kHz 


200 mV 


±[1% ol 


±[06% ol 


±[1% ol 


to 200 V 


reading 


reading 


reading 




+005% ol 


+005% ol 


+0.05% ol 




lull scale 


lull scale 


lull scale 




(10 counts)! 


(10 counts)! 


(10 counts)! 


500 V 


±(1% ol 


±(06% ol 


±[1% ol 




reading 


reading 


reading 




+0,2% ol 


+ 0,2% ol 


+02% ol 




lull scale 


lull scale 


full scale 




(10 counts)! 


(10 counts)! 


(10 counts)! 


IB to 28°C 


Voltage 


20 Hz to 


40 Hz to 


10 kHz to 


Range* 


40 Hz 


10 kHz 


20 kHz 


200 mV 


±|1.3% ol 


±10 8% ol 


±[1.3% ol 


to 200 V 


reading 


reading 


reading 




+0075% ol 


+0,075% ol 


+0,075% of 




lull scale 


full scale 


lull scale 




(15 counts)! 


(15 counts)! 


(15 counts)! 


500 V 


±|1,3% ol 


±[0,8% ol 


±[1,3% ol 




reading 


reading 


reading 




+0 3% ol 


+0.3% ol 


+0,3% ol 




lull scale 


lull scale 


full scale 




(15 counts)! 


(15 counts)! 


(15 counts)! 



Vatidforsijrmonthfs or 1000 hours, tvhichever comes 
first. 

Common-Mode Rejection Ratio — ^60 dB at 
50 to 60 Hz with 1 kH imbalance. 
Maximum Resolution — 10 nV. 
Response Time — <2 s. 
Input Impedance — 10 Mil paralleled by 
160 pF. 

Maximum Input Voltage — 500 V ac rms, 600 
V dc, not to exceed 1000 V peak. 
Crest Factor — 4 (at full scale). 

dB (TRUE RMS) 
Zero dB Reference— 1 mW in 6000 (0.775 V) 
(dBm) Internal jumper change for dB 
reference of 1.0000 V (dBV). 

Accuracy*' 

18 to 28°C 

20 Hz 2 kHz 10 kHz 20 kHz 

+ 50 to -50 dB ±05 cB 

-50 to -60 dB±0.5dB ±1 5 dB Typically ±2.5 dB 
Frrnn to IS'C. 28 to ,50 "C. add 0.6 dB U> above ac- 
curacy specifications. 

Maximum Resolution — 0.1 dB. 

Response Time — <2 s. 

Input Impedance— 10 MQ paralleled by 

< 160 pF. 

Maximum Input Voltage— 500 V RMS, not to 
exceed 1000 V peak. Equivalent to +54 dBV 
or +56.2 dBm. 

Crest Factor — 4 (at full scale) 



RESISTANCE 

Response Time— < 2 s in 200 Q to 200 kfi 
ranges; < 10 s in 20 MCI range. 
Maximum Input Volts — 250 V peak. 
Maximum Resolution — 10 m(I. 
HI-LO Ohm Operation — low voltage is user- 
selectable for making in-circuit ohms 
measurements without turning on silicon diode 
and transistor junctions. A high voltage is also 
available for testing junctions for forward and 
reverse resistance. 

Maximum Open-Circuit Voltage Developed 

— <6 V. 

Ranges— 200 R, 2 kQ, 20 kQ, 200 kQ, 2000 kQ, 
and 20 Mil. 



Accuracy*' 



18 to 28*C 


Re*l*tance 
Range* 


Normal and Faat 
Conversion Rata 


200 Q 


LO n 


±10.15% ol reading +0,015% 
ol lull scale (3 counts)! 


2 kO to 2000 kO 


HI Q 


±[015% ol reading +0,015% 
of full scale (3 counts)! 


2 kO to 200 kQ 


LO Q 


±[0 15% ol reading +0.015% 
ol lull scale (3 counts)! 


2000 kn 


LO Q 


±[03% ol reading +0,015% 
ol lull scale (3 counts)! 


20 m 


HI n 

only 


±[0 15% of reading +0,05% 
of full scale (3 counts)] 


to 18°C, 28 to 50*C 


200 


LO n 


±[0,3% of reading +0025% 
ol full scale (5 counts)! 


2 kO to 2000 kQ 


HI n 


±[03% of reading +0.025% 
of full scale (5 counts)! 


2 kQ to 200 kn 


LO n 


±[03% of reading +0.025% 
of full scale (5 counts)! 


20 kn 


HI n 


±[1,2% of reading +0,025% 
of full scale (5 counts)! 


2000 Mn 


LO n 


±[1,2% of reading +0,025% 
of full scale (5 counts)! 



Valid/or six months or 1000 hours, whichever occurs 
/irs«. 



DC AND TRUE RMS AC CURRENT 

Input Signal — Must be between 5 and 100% 
of full scale (ac only). 

Ranges— 200 n, 2 mA, 20 mA, 2(X) mA, and 
2000 mA. 

DC Current Accuracy— 18 to 28°C: ±[0.2% 

of reading +0.015% of full scale (3 counts)). 

to 18°C and 28 to 50°C: ± [0.3% of reading 

+ 0.025% of full scale (5 counts)]. 

AC Current Accuracy From 20 Hz to 10 

kHz— 18to28°C: ± [0.6% of reading +0.05% 

of full scale (10 counts)]. to 18°C, 28 to 50 °C: 

±(0.7% of reading +0.075% of full scale (15 

counts)]. Usable to 20 kHz. 

Response Time — <1 s dc current, <2 s ac 

current. 



Input Resistance 



Ranges 


Approximate Resistance 


200 


10 kO 


2 mA 


1000 n 


20 mA 


10 2 n 


200 mA 


12 


2000 mA 


04 Q 



Maximum Open-Circuit Input Voltage (mA 
to LOW)— 250 V peak, fused with 2 A fast 
blow. 

Maximum Floating Voltage— 1000 V peak. 
Maximum Resolution — 10 nA. 



TEMPERATURE 

Range 62 to +240°C. 

Resolution— 0.1 "C. 



Accuracy*' 



Temperature to b9 


-62 to 


+150 to 


Measured 


+150*C 


+240 *C 


P6601 and DM 501 A 






calibrated as a pair 


±2^ 


to -6°C 


P6601 and instrument 






not calibrated as a pair 


±4<C 


+2 to -e-c 



• ' ys (o Sfi°C ambient temperature. Fbr to 18'*C, 28 to 
50°C ambient temperatures, add I .STto above limit 
in each direction. 

OTHER CHARACTERISTICS 

Overrange Indication — Blinking display (ex- 
cept on 1000 V dc and 500 V ac ranges). 
Measurement Rate — 3'/)/s. 
Power Consumption — *9 VA. 
Inputs — Maximum input voltage is 1000 V. The 
front panel Volts/fl, or Low, or mA terminals 
can be floated to 1000 V peak maximum above 
ground, the rear input only 200 V peak. For 
the rear input, ac volts, ohms, and maximum 
input specifications are derated. 



ORDERING INFORMATION 

DM 501A Digital Multimeter S925 
Includes: One pair of test leads (003-0120-00); 
P6601 Tfemperature Probe (010-6601-01); In- 
struction manual (070-2749-00). 

OPTION 

Option 02— Deletes P6601 

Tfemperature Probe and 

temperature-measurement 

capability. - *80 

DMM OPTIONAL ACCESSORIES 

The following accessories may be ordered 
as options for use with any of the three 
TM 500/TM 5000 Digital Multimeters. 
Tfest Leads — 

(Black) 4 ft. Order 012-0425-00 S 13.25 
(Red) 4 ft. Order 012-0426-00 $24 
(Black) 4 ft. Order 012-0426-01 S24 
Test Lead Set — Includes 

012- 0425-00, 012-0426-00, and 

013- 0107-05. Order 012-0427-00 $30 
(DM 5120/5520 only) 

Order 012-0941-02." 
Temperature Probes — P6601 
(DM 50IA and DM 502A only). $250 
P6602 (DM 504A only). $260 
Adapter— Female-BNC-to-Dual-Banana. 
Order 103-0090-00. $10 
High-Voltage Probe— (DM 501 A, 
DM 502 A, DM 504 A only) 
Order 010-0277-00. $185 
Cables — No specification changes. 
(1 meter) Order 175-1661-00. $29 
(3 meter) Order 175-1661-02. «S3 
Kelvin Clip Lead Set- 
Order 012-1296-00." 
*' Contact your local sales office. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center, 
Toll free: 1-800-426-2200, Ext. 99. 
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For test and measurement problems re- 
quiring waveform generation, the high- 
performance TM 5000/TM 500 Function 
Generators offer both precision and 
multifunctionality for versatile solutior\s. 

Two new Function Generators, the AFG 
5101/5501 and the PFG 5105, join the FG 
5010 with full programmability and GPIB 
compatibility. 

The AFG 5101 provides accurate "real- 
world" simulation by combining analog 
and arbitrary waveform generation with 
the ability to generate user defined sweep 
shapes. Its really three generators in one. 

The PFG 5105 combines full-featured 
function generation with pulse genera- 
tion in one convenient package. Both the 
AFG and the PFG can store up to 99 com- 
plete front panel settings. This feature 
speeds up the programming process for 
computer controlled applications and 
enhances benchtop capabilities. 



Tfektronix realizes the need for monolithic 
products in specific applications. The 
AFG 5501 and the PFG 5505 have been 
developed to meet these needs. 

The FG 5010 provides full GPIB program- 
mability, accuracy within 0.1% of reading 
to 20 MHz, variable symmetry, com- 
plementary output, and a host of other 
features. 

Both the FG 501A and the FG 507 provide 
low distortion waveforms from 0.02 Hz to 
2 MHz, while the FG 507 adds linear and 
logarithmic sweeps. Both are well suited 
to audio applications. 

The FG 504 generates three basic 
waveforms from 0.001 Hz to 40 MHz. Its 
unique phase lock mode enables conver- 
sion of digital signals to high or low fre- 
quency sine waves, pulses, or triangles. 



The FG 501 A, FG 502, and the FG 503 are 
lower frequency generators that provide 
a low cost alternative for straight forward 
applications in biological, geophysical, 
and mechanical simulations. 

EXTENDED FUNCTIONALITY 

The DD 501 Digital Delay is an events- 
counting device that can be used with 
pulse, function and clock generators in 
such applications as precise digital delay 
between two related events, divide-by-N 
frequency divider, precision gate 
generator, counted burst output from a 
gated pulse or frequency generator, etc. 
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Application/Feature 


FG 501A 


FG 502 


FG 503 


FG 504 


FG 507 


FG 5010 


AFG5101/PFG5105 


Wavetorms 
Sine, Square, Triangle 














Sine, square, 
triangle, DC 


Pulse. Ramp 


✓ 














Symmetry (%) 


S5 to >95 
Variable 


5. 50, 95 
Fixed 


50 
Fixed 


7 to 93 
Variable 


s5 to >95 
Variable 


10 to 90 
1% Steps 


50% 
Fixed: AFG 


Frequency Range (Hz) 
with var symmetry 


0.002 to 2 Ivt 
200 k±10% 


0.1 to 11 M 
(1.1 M Pulse. 
Ramp) 


1 to 3 M 
(001 to 
5 M usable) 


001 to 40 M 
4 M 


002 to 2 M 
200 k±10% 


0002 to 20 M 


0012 to 12 M 


Dial Accuracy 
% of full scale 


S3 


s3 to 1 MHz 
s5 to 10 MHz 


s5 


S3 to 4 MHz*' 
s6 to 40 MHz*' 


s3 
s5 in 
sweep mode *' 


sO.1 of selected 
frequency 

Digital LED 
Display 


sQ2 
121 Hz to 5 MHz 
S0005 with 
synthesizer 


Custom Freq Range 


No 


t^o 


With user 
installed cap. 


Includes cap for 
20 Hz to 20 kHz 


No 


No 


No 


Frequency Stability 
% of full scale 






sO.05 for 10 min. sO.1 for 1 hr, 
sO.5 lor 24 hrs, constant temp. 




s005 for 1 hr 
sO.05 for 24 hrs. 


02 for 24 hrs 
in cont mode 


Amplitude (Vpp) 
open circuit 


30 


10 


20 


30 


30 


20 


19.98 


into 50 Q 


15 


5 


10 


15 


15 


10 


999 


Attenuator (dB) 
in 20-dB steps 


to -60 






to -50 


NA 




Digital control 
of fixed 
& variable 


with AMPL control 


> 20 additional 








NA 


with VAR control 






Vahable control only < 10 mV p-p 


NA 


Offset (V dc) 
open circuit 


±13 


±5 


±7.5 


±7.5 


NA 


±75 


±9.98 


into 50 


±6.5 


±2.5 


±375 


±375 


NA 


±375 


±499 


Peak Signal 
+ Offset (V dc) 
open circuit 


±15 


±10 


±15 


±20 


±15 


±15 


±9.98 


into 50 Q 


±7.5 


±5 


±6 


±11.25 


±75 


±7.5 


±4.99 


Output Impedance (Q) 


50 


50 


50 


50 


50 


50 


50 


Amplitude Flatness (Hz) 
(lO kHz ref, 50-Q load) 
Sine 


±01 dB, 20 to 
20 k; ±0.5 dB. 
20 k to 1 U. 
±1 dB. 1 M to 2 tvl 


±05 dB, 20 to 
20 k; ±1.5 dB, 
0.1 to 11 M 


±05 dB. 20 to 
20 k: ±2 dB, 
01 to 3 M 


±05 dB. 
0.001 to 40 k 


±01 dB, 20 to 
20 k, ±0.5 dB, 
20 k to 1 M: 
±1 dB, 1 to 2 M 


±3%, 0.002 to 
1 k; ±3.5%. 1 k 
to 1 M: ±5%, 1 
to 5 M: ■f5%, 
-10%, 5 to 20 M 


05 dB. 0012-120 k 
2.0 dB to 1.2 M 
3 dB to 12 M 
1 kHz ref 


Tnangle 


±0.5 dB, 20 to 
200 k: ±2dB, 
200 k to 2 M 


±3 dB ref to 
Sine Wave 


±1 dB ref to 
Sine Wave 


±2 dB, 40 k to 
40 M 


±0.5 dB, 20 to 
200 k, ±2 dB, 
200 k to 2 M 


±2%, 0.002 to 
1 k: ±3.5%, 1 to 
100 k: ■f4%, 
-5%, 1 to 5 M: 
-f4%. -20%, 
5 to 20 M 


Same as Sine 


Square 


±05 dB. 
20 to 2 Ivl 


±3 dB ref to 
Sine Wave 


±1 dB ref to 
Sine Wave 


±0.5 dB to 20 M: 
±2 dB to 40 M 


±05 da 

20 to 2 M 


±2%, 0.002 to 
1 k; ±3.5%, 1 k 
to 1 M; ±5%, 1 
to 10 M: ±10%, 
10 to 20 M 


Same as Sine 


Sine-Wave Distortion 
(Hz. Ivtaximum Output, 
50-Q load) 


5 025%, 20 to 
20 k-2: s05%, 
20 to 100 k 
Harmonics: 
s-30 dB. 
100 k to 2 


sO.5%, 
10 to 50 k'2 
Harmonics: 
£-30 dB at all 
other frequencies 


s05%, 1 to 30 k; 
si %, 30 to 
300 k; s2.5%. 
300 k to 3 M 


sO.5%, 20 
to 40 k*' 
Harmonics: 
!S-30 dB, 40 k 
to 1 M: <-20dB, 
1 to 40 M 


s025%. 20 to 
20 k*2; sO.5%, 
20 to 100 k 
Harmonics: 
s-30 dB, 
100 k to 2 M 


±0.5%, 

20 to 1999 k 

s 1%, 20 to 

99.99 k 

Harmonics: 

>30-dB down, 

100 k to 20 M 


<0.6%. 
121 Hz to 120 k 
Harmonics: <20 dB 
above 120 k 


Square-Wave 
Response 


s25-ns rise/fall: 
<3% p-p 
aberrations 


s20-ns rise/fall; 
s3% p-p 
aberrations 


s60-ns rise/fall: 
s3% p-p 
aberrations 


s6-ns rise/fall 
fixed, 10 ns to 
100 ms variable: 
s5% p-p -fSO mV 
aberrations 


s25-ns rise/fall; 
<3% p-p 
aberrations 


s 10-ns rise/fall: 
s5% p-p 
aberrations 


<20 ns rise/fall 
<10% p-p 
aberrations 



'' 15 to 35°C ambient. Percent of indicated freifiiency. Selection Guide continued next page. 

20 to 30°C ambient. *• Alisolute mltagr accuracy. 

20 Hz to 20 kHz modulation freqttency. " SeparaU- FM function (1%'V). 

" FG 50i requires forced-air circulation above WC. " PFG 5105 does not have ramp. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toil free: 1-800-426-2200, Ext. 99. 
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Application/Feature 


FG S01A 


FG 502 


FG 503 


FG 504 


FG 507 


FG 5010 


AFGS101/PFG510S 


Triangle Linearity 
(Hz 10 to 90%) 


a 99%. 20 to 
200 k 2 97%. 
200 k to 2 M 


2 99%. 01 to 
100 k 2 97%. 
100 k to 1 M: 
2 95%. 
1 to 11 M 


2 99%. 1 to 
100 k; 2 95%. 
100 k to 3 M 


2 99%. 10 to 
400 k: 2 95%. 
400 k to 40 M; 
2 98%. 0.001 
to 10 (typ.) 


2 99%. 20 to 
200 k: 2 97%, 
200 k to 2 M 


>98% to 2M. 
>90% to 20 M 


>98% to 100 k 


Trigger Output (Vpeak) 


2+2 

from 50 


+2.5 to 
50-Q load 


+2.5 to 
600-n load 


+2 from 
50 Q 


2 +4 from 
50 Q 


+ 2 from 
50 Q 


TTL compatible 


External Input 


Impedance 
" 2 kO: Trigger 
threshold level 
+1 V±20% 


Impedance 
-1 kO: 
2+2 V 
gate signal 
required 


No 


Impedance 
210 kO: 
Sensitivity 
si V p-p: 
Trigger level: 
-1 to +10 V 


Impedance 
• 2 kO: Trigger 
threshold 
+1 V ±20% 


1 MQ/50 Q 
selectable: 
0.0 v/a5 V 

selectable 


TTL compatible 
Impedance x10 kQ 


Trigger 


±90° variable 
start phase 
control 


No 


No 


20 MHz 
maximum, 
±80° start 
phase control 
to 10 MHz 


±90° variable start 
phase control 


Fixed phase 


Gate 


±90° variable 
start phase 
control 


Fixed 0° 


No 


No 






Fixed phase 


Phase Lock (Hz) 




No 




100 to 40 M 
±80° 

phase range 


No 


on tn on KA 
cU 10 <1U M 

(Auto Scan) 


No 


Counted Burst 




with DD501 




No 


with DD501 


1 to 9999 


1-9999 


Internal Sweep 




No 




Log or linear, separate start/stop dais 


No 


100 n to 9999 


Duration 








01 m to 100 


1 m to 100 






External Trigger 




NA 


+1 to 10 V 
trig level: 1 V 
sensitivity 


±1 V ±20% 
trig level: 
-2 kO 
input 


MA 


TTL compatible 


Ramp Output 






to +10 V 
from 1 kO 
±5% to 1 ms. 
±10%s1 ms 


sO.3 to 10 V 
from 1 kO ±5% 




(Sweep out) 

0-5 V from 600 Q 


Gate Output 






No 


2 +4 V from 
50 Q 






Other Modes 






Manual 
sweep trig 


Manual sweep trig 
manual sweep: 
sweep 
and hold 




Manual sweep trig. 
Internal sweep trig. 


Amplitude Modulation 




No 


100% with -5 
V p-p. DC to 
100 kHz: <5% 
distortion to 4 
MHz at 70%'3, 
<10% to 40 MHz 
at 65%'3 


No 


100% with ^5 V 
p-p. DC to 100 
kHz. <2% dis- 
tortion to 2 MHz 
at 70%. <4% to 
?0 MH7 at 70% 


DC to 20 kHz: 100% 
with 50 V p-p 


Voltage-Controlled 
Frequency (FM)'' 


Up to 1000:1 frequency change with 10 V external signal. 




5.0 V for 500:1 


Slew Rate 


Slew rate 2 0.3 V/(is. 10 kO input impedance. 


N/A 


0.1 W/iS 


Nominal HzA/ Sensitivity 
(X Frequency Multiplier 
except FG 5010) 


2 


11 


3 


4 


2 


10% of 

selected range 




Output Hold Mode (Hz) 




No 




001 to 400 


No 


0.002 to 200 


TTL input: Arbit. 
Output Hold only'' 


Arbitrary Sweep:*' 














Yes 


Horizontal Resolution'^ 














flIQ? nt"? 1000 nt 
resolution 


Vertical Resolution'^ 
















Output Accuracy'' 














2.5 %±20 mV p-p. 
±2047 


Point Duration (Rate)*' 














100 ns to 999.9 s with 
4 dig 


Waveform Storage Memories' 














2 memory banks 
8192 pts ea.4096) 


Resolution 














10 MHz lowest range. 
1 kHz highest range 


Accuracy 














50 ppm averaged 
measurement 


IEEE STD 488.1 1987 












Yes 


Yes 


Price 


$940 


$1,110 


$690 


$3,275 


$2 275 


$3,995 


$3.395/$2.995 



" 15 to SS'C ambient. Percent of indicated frequency. 

" 20 to 30°C ambient. " Absolute voltage accuracy. 

" 20 Hz to 20 kHz modulation frequency. Separate FM function (l%/V)for FG 5010. 

•* FG 50i requires forced-air circulation above WC. " AFG 5101 only. 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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POWER 

ON 



GZaSlAFG 5101/ 
EZZISIAFG 5501 



Function Generators 



GPIB 

IEEE-4M 



The AFG 5101/AFG 5501 comply with 
IEEE Standard 488.1-1987 and with 
Tektronix Standard Codes and 



Formats. 



FEATURES 

• Fully Programmable From Front 
Panel or GPIB 

• Standard and Arbitrary Waveform 
Generation from 1 /iHz to 12 MHz 

• IWo Non-volatile, Selectable 8K 
Memories for Waveform Storage 

• Non-volatile Storage for Up to 99 
Front Panel Settings 

• 10 mV to 9.99 V p-p into 50 Ohms 

• 0.2% Accuracy (0.005% With 
Synthesizer Option) 

• Sine, Square, Triangle, Ramp Up, 
Ramp Down, Arbitrary Waveforms, 
and DC 

• Linear, Logarithmic, and Arbitrary 
Sweep Capabilities 

The AFG 5101/AFG 5501 combine the 
capabilities of standard analog and ar- 
bitrary waveform generation with the 
ability to generate virtually any sweep 
shape to allow accurate simulation of 
real-world functions. 

Standard analog functions include sine, 
square and triangle waveforms, and DC 
with frequencies from 0,012 Hz to 12 MHz 
and amplitudes from 10 mV to 9.99 V p-p 
into 50 ohms. Waveforms can be con- 



tinuous, triggered, gated, or burst. Trig- 
ger can be internally, manually, or GPIB 
supplied. 

Arbitrary waveforms can be defined point 
by point, generated mathematically, 
transferred from computer graphics, or 
captured from an analog source and 
stored into one of two independently 
selectable 12 bit by 8K waveform 
memories for later use. 

A sweep generater, from which linear, 
logarithmic, or user defined sweep shapes 
can be selected, allows complete 
customization of waveforms. A high- 
speed execution buffer allows viewing 
and editing of the waveform as it is 
designed. 

Build a Waveform Library 

Once a waveform is generated, it can be 
stored in non-volatile internal memory. 
Or, through the GPIB, a complete library 
of calibration and stimulus waveforms 
and panel settings can be stored on disk. 
Up to 99 panel settings can also be stored 
in internal non-volatile memory. 

TM 5000 Series Compatibility 

The AFG 5101 is part of Tfek's TM 5000 
family of modular test instruments. It oc- 
cupies 3 slots in any TM 5000 Manframe, 
and since it conforms to Tfek Standard 
Codes and Formats it can be combined 
with any of the TM 5000 instruments to 
form a fully programmable stimulus and 
measurement system. (The AFG 5101 in- 
corporates many of the commands used 
with the TEK FG 5010 Programmable 
Function Generator.) 



Configurations 

• The AP'G 5101 is a .3-wide plug-in 
module that fiUs into the TM 5003 or TM 
.5006 Power Module Mainframe 

• The AFG 5501 is the 5101 mounted in 
a three wide GPIB power module 

• The AFG 5101 is at the heart of the EBS 
5002 Programmable Arbitrary Stimulus/ 
Mea-surement Package. 

Options 

Option 02 adds a frequency lock syn- 
thesizer that provides a stable output 
waveform by locking the output to an in- 
ternal quartz crystal. This option operates 
in continuous mode only, from 12.1 Hz to 
12 MHz. 



CHARACTERISTICS 

Waveforms — Sine, square, triangle, arbitrary, 
and dc. 

Operating Modes 

Continuous — Output continuous at pro- 
grammed frequency, amplitude, and offset. 

Triggered— Output quiescent until triggered 
by an internal, external, GPIB, or manual trig- 
ger; then generates one cycle at programmed 
frequency, amplitude, and offset. 

Gated — Same as triggered mode except 
waveform is executed for the duration of the 
gated signal. The last cycle started is 
completed. 

NBurst — Same as triggered mode for pro- 
grammed number of cycles from 1 to 9999, as 
set by the NBurst function. 

Sweep — Internal, programmable .start fre- 
quency, stop frequency, rate (time per step) and 
marker frequency. Linear, logarithmic, and ar- 
bitrary sweep shapes can be continuous, trig- 
gered, gated, or burst seleted. 

Modulated — The analog generator can be fre- 
quency and amplitude modulated. Arbitrary 
waveforms can be amplitude modulated only. 

Increment — Frequency, amplitude, offset, 
rate, sweep marker, and NBurst can be manual- 
ly incremented/decremented by a settable In- 
crement delta. Step rate is 2 steps/s for first 3 
steps, then 10 step&s for successive steps at one 
continuous keystroke. 

FREQUENCY 

Range— 0.012 Hz to 12.0 MHz. 
Resolution— 3'/^ digits (1200 counts). Optional 
synthesizer mode: AVi digits (12,000 counts). 
Accuracy — ±0.2% of reading from 121 Hz to 
,5 MHz in continuous mode.. 
±0.5% of reading from 5 Mhz to 12 MHz in 
continuous mode. 

± 5% of reading from 0.1 Hz to 120 Hz in con- 
tinuous mode. 

±0.005% in optional synthesizer mode, 12. 1 Hz 
to 12 MHz. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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Jitter— < 0.1% to 5 MHz. 

Stability — ±0.2% in continuous mode for all 
time intervals. 

±0.005% in optional synthesizer mode, 12.1 Hz 
to 12 MHz. 

±0.5% for 24 hours in other modes. 

Repeatability — ±1% for 24 hours in other 
than continuous mode.. 
±0.005% in optional synthesizer mode, 12.1 Hz 
to 12 MHz. 

OUTPUT 

Amplitude Range— 10 mV to 9.99 V p-p into 
50 ohms (20 mV to 19.98 V p-p into open cir- 
cuit). (Open circuit values are 2 times the 
displayed values.) 

Amplitude Resolution — 10 mV from 1 V to 
9.99 V p-p into 50 fl; 1 mV from 0.1 V to 0.999 
V p-p into 50 n. 1 mV from 10 mV to 0.99 mV 
p-p into 50 n. 

Amplitude Accuracy — ±2% ± 20 mV of pro- 
grammed value for 1.0 V to 9.99 V output at 
20 to 30°C; ±3% ±5 mV for 10 mV to 999 mV 
output, specified for a sine, square, or triangle 
wave output at 1 kHz. 

Repeatability — ±1% for 24 hours. 

Amplitude Flatness— 0.5 dB from 0.012 Hz 
to 120 kHz, ±2dB to 1.2 MHz, ±3 dB to 
12 MHz referenced to 1 kHz sine, square, or 
triangle wave. 

Offset Plus Peak Amplitude — Absolute ijeak 
amplitude plus offset is limited to a maximum 
tha is dependent on the signal amplitude range. 
4.99 V maximum for 1 V to 9.99 V range; 
0.499 V maximum for 0.1 V to 0.999 V range; 
0.049 V maximum for 0.01 V to 0.099 V range. 

Offset Resolution — 3 digits; 1 mV when p-p 
amplitude is <999 mV; 10 mV when p-p 
amphtude is > 1 V (into 50 ohms). 

Offset Accuracy— ±0.6% ±20 mV (into 50 0). 

Repeatability— ±1% ±20 mV for 24 hours. 

Output Impedance — 50 0. 

Output Protection— The instrument is non- 
destructively protected against short circuits 
or accidental voltage of up to ±100 V (dc plus 
peak ac) applied to the main output connector 

WAVEFORM 

Sine Distortion— < 0.6% THD(RMS), 121 Hz 
to 120 kHz at 5 V p-p amplitude at 20 to 30 °C. 
<1% THD (RMS), 12 Hz to 120 kHz at full 
temperature and amplitude range. (All har- 
monics less than - 20 dB below fundamental 
from 121 kHz and above.) 

Square Wave Time Symmetry — <0.5% 
121 Hz to 120 kHz; ±1% 0.012 kHz to 
1.200 MHz; ±5% 1.21 MHz to 12.0 MHz. 

Square Wave Transition Time — < 15 ns 10 to 
90% at full output amplitude; elsewhere, 
<20 ns, 10 to 90%. 

Square Wave Aberrations — <8% of p-p 

amplitude ±20 mV from 3.4 to 9.99 V p-p out- 
put amplitude. <10% of p-p amphtude below 
3.34 V p-p output amplitude. 

Triangle Linearity— 98% to 100 kHz 
measured from 10 to 90% on waveform. 



DC Range— ±10 mV to ±4.99 Vdc from 50 
ohms (into 50 0). 

DC Accuracy- ±0.6% ±20 mV in DC function 
only, (into 50 0). 

INTERNAL TRIGGER 
ANALOG FUNCTIONS ONLY 

Range — Repetition rate 100 ns to 999.9 sec. 
(Analog functions only). 

Resolution — 4 digits, 1 ns maximum. 

Accuracy— 0.01%. 

ARBITRARY WAVEFORM 

Functions — User defined, or predefined sine, 
square, triangle, ramp up, and ramp down with 
0.01% frequency accuracy. From 0.001 Hz to 
10 kHz (1000 point predefined waveforms 
only). 

Horizontal Resolution — 8192 points for each 
of two independently selectable non-volatile 
waveform storage memories. 

Vertical Resolution— 12 bits. 

Output Accuracy— ±2.5% ±20 mV of pro- 
grammed p-p amplitude when arbitrary data 
point peak values are ±2047 to -2047 at 
waveform frequencies of 1 kHz with prede- 
fined waveform functions. 

Point Duration— 100 ns to 999.9 sec with 4 
digits resolution. Accuracy typically better 
than 0.01%. 

Rlsetime— <150 ns 10 to 90% (with no 
filtering). 

Setting Time— < 300 ns to within 1 % of fuial 
value with a full scale step (with no filtering). 

Waveform Execution — 

Buffer: 8192 points, volatile. 

Filters: 4 selectable, single pole filters (3 dB 

cutoff frequency). 

-Filter off. 

1 -Typically 1 MHz ±20%. 

2 -TVpically 100 kkHz ±20% 

3 -TypicaUy 11 kHz ±20%. 

4 -TVpically 1.3 kHz ±20%. 

FREQUENCY SWEEP 

Sweep TVpes — Linear, logarithmic, arbitrary. 
Sweep time — 100 ns to 999.9 sec per point; 
1 ns maximum resolution. 

Sweep Width — 1200—1 maximum; start and 
stop frequencies must be in the same range. 

Sweep Ranges— 10 kHz to 12 MHz; 1 kHz to 
1.2 MHz; 100 Hz to 120 kHz; and so on until 
0.1 Hz to 120 Hz plus 0.012 Hz to 12 Hz. 

Start/Stop Frequency Accuracy — ±5% of 

upper frequency. 

Marker accuracy — ±5% of upper frequency. 

INPUTS and OUTPUTS 

VCO/FM Input— 5 V p-p for a 500:1 frequen- 
cy change. 

Trigger In— 1TL compatible. 
Nominal impedance — 10 kOhms. 
Maximum rate— 6 MHz. 
Minimum width — 20 ns. 



AM Input— Input resistance: 10 nominal. 
5 V p-p (0 V to + 5 VDC) for 100% modulation. 
(AM limited to 30% at certain amplitude levels.) 
Bandwidth— DC to 20 kHz minimum. 

Input Protection— All inputs protected 
against up to ± 50 V (dc plus peak ac) acciden- 
tal input. 

Sync Output— TTL level squarewave at pro- 
grammed frequency or at the end of each 
sweep or arbitrary cycle. 

Sweep Output — Source resistance 600 ohms; 
same waveshape as selected sweep. (Amplitude 
depends on start and stop frequency and a 5 V 
limit.) 

Arbitrary Hold/Reset Input- TTL compatible 

Marker Out — Positive TTL level pulse, when 
the output frequency equals provided marker 
frequency. 

IEEE Standard 488.1-1987 Interface Function 

Subsets Implemented— SHI, AHl, T6, L4, 
SRI, RLl, DCl, DTI, E2. 

GENERAL 

Environmental— Operating: to 50 °C. Non- 
operating: - 55 to + 75 °C. 

Power Consumption — 50 VA maximum, 
limited by internal fuse. 

Power Dissipation— AFG 5101: 30 W AFG 
5501: 90 W 



Memory — Non-volatile, stores up to 99 com- 
plete front panel settings. Two selectable 8192 
arbitrary waveform memories. 





AFG 


5101 


AFG 


5501 


Dimensions 


mm 


In 


mm 


in 


Width 


233 


8.0 


234 


9.2 


Height 


127 


5.0 


141 


5.5 


Depth 


279 


11.0 


432 


17,0 



Display — 2 line alphanumeric, 16 character 
LCD. Provides for descriptive error messages. 
Variable back lighting and contrast. 



ORDERING INFORMATION 

AFG 5101— Programmable Arbitrary/ 
Function Generator (plug-in). $3,395 
Includes: Instrument manual; Reference guide; 
Instrument interfacing guide. 
AFG 5501 — Programmable Arbitrary/ 
Function Generator (monolithic). $3,995 
Includes: Instrument manual; Reference guide; 
Instrument interfacing guide. 

OPTION 

Option 02 — Adds a frequency 

lock synthesizer. + S350 

Service Manual — Contact your local Sales 
Representative. 
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IPFG 5105/ 



NEW 



NEW 



IPFG 5505 

Pulse/Function Generators 



GPIB 

IEEE-488 



The PFG 5105/PFG 5505 complies with 
IEEE Standard 488.1-1987 and with 
Tektronix Standard Codes and Formats. 



FEATURES 

• 0.012 Hz to 12 MHz; Accuracies to 
0.005% with Synthesizer Option 

• Programmable Width and Delay 

• 10 mV to 9.99 V p-p Into 50 Ohms 

• Continuous, Triggered, Gated and 
Burst, AM, VCF and Linear Sweep 
Modes 

• Non-volatile Storage for 99 Front 
Panel Settings 

The PFG 5105/PFG 5505 Programmable 
Pulse/Function Generators combine the 
advantages of pulse generation with the 
versatility of full-featured function gen- 
eration and complete programmability. Its 
waveform generation capabilities include 
pulse, double puLse, sine, triangle, square, 
and dc outputs from 0.012 Hz to 12 MHz 
in continuous, triggered, gated, burst, 
swept, and AM/VCF modes. A synthesizer 
option is available that locks the output 
to an internal quartz crystal for accura- 
cies of 0.005% (continuous mode only). 

In addition to complete programmability, 
the PFG 5105 has the ability to store up 
to 99 front panel settings which can be 
called up either from the front panel or 
through the GPIB. This feature reduces 



programming time and enhances stand- 
alone bench appHcations. 

Flexible Front Panel 

A SPCL function key extends the func- 
tions of the front panel, letting you 
change the GPIB address and/or ter- 
minators, or alter the contrast and back- 
hghting of the front panel. Use the IN- 
CREMENT keys to scroll through the 
SPCL codes for the desired operation. 

Convenient LCD Display 

The PFG 5105 features a two-row LCD 
display with 16 characters in each row. 
Character mnemonics describe the func- 
tion or parameter being displayed, with 
its current value and its units of measure. 
Errors are displayed as 3-digit code 
numbers (same as GPIB code) with an ac- 
companying de.scription. Pressing the 
INST ID key causes instant display of the 
generator's GPIB address and EOI/LF 
termination. 

Paired Pulse Generation 

Double pulse generation is very con- 
venient when evaluating a circuit's abili- 
ty to differentiate between two closely 
spaced pulses. Paired pulses can be gen- 
erated at selected repetition rates with 
the delay control determining the time 
between the two pulse-s. 

TM 5000 Series Compatibility 

As a member of the Tfektronix TM 5000 
family of programmable modular test in- 
struments, the PFG 5105 is fully GPIB 
compatible and adheres to Tfek's Standard 
Codes and Formats, insuring ease of con- 
figurabihty and communication for in- 
tegrated systems use configurations. 



The PFG 5105 occupies three slots in any 
TM 5000 Mainframe and can be combin- 
ed with any of the TM 5000 instruments 
to form completely programmable 
.stimulus and measurement systems. 

The PFG 5505 is a standalone version of 
the PFG 5105. 

Options 

Option 02 adds a frequency lock syn- 
thesizer that provides a stable output 
waveform by locking the output to an in- 
ternal quartz crystal. This opt ion operates 
in continuous mode only, from 12.1 Hz to 
12 MHz. 



CHARACTERISTICS 

Waveforms — Sine, square, triangle, pulse, dou- 
ble pulse, and dc. 

OPERATING MODES 

Continuous — Output tontinuous at pro- 
grammed frequency, amplitude, and offset. 
Triggered — Output quiescent until triggered 
by an internal external, GPIB, or manual trig- 
ger; then generates one pulse event or one 
function cycle at programmed frequency, 
amplitude and offset. 

Gated — Same as triggered mode except 
waveform is executed for the duration of the 
gated signal. The last cycle started is 
completed. 

Burst— Same as triggered mode for pro- 
grammed number of cycles from 1 to 9999, as 
set by the NBURST function. 
Sweep — Linear, programmable start frequen- 
cy, stop frequency, and rate (time per sweep). 
Sweeps can be continuous, triggered, gated, or 
burst. 

Modulation — Generator can be frequency and 
amplitude modulated. 

Increment — Frequency, amplitude, offset, 
rate, width, delay, and NBurst can be manually 
incremented/decremented by a settable IN- 
CREMENT delta. Step rate is 2 steps^sec for 
first 3 steps, then 10 steps/sec for successive 
steps at one continuous keystroke. 

FREQUENCY 

Range— 0.012 Hz to 12.0 MHz 
Resolution — S'/z digits (1200 counts); Optional 
synthesizer mode: i'/z digits (12000 counts) 
Accuracy— ±0.01% for pulse modes with in- 
ternal triggering. ±0.2"c. of reading from 
121 Hz to 5 MHz in continuous mode. ±0.5'\) 
of reading from 5 to 12 MHz in continuous 
mode; ±5% of reading from 0.1 to 120 Hz in 
continuous mode; ±0.00.5% in optional syn- 
thesizer mode, 12.1 Hz to 12 MHz. 
Jitter— <0.rv, to 5 MHz. 
Stability — ±0.2'^,, in continuous mode for all 
time intervals. ±0.005"i. in optional syn- 
thesizer mode, 12.1 Hz to 12 MHz. ±0..'j".. for 
24 hours in other modes. 
Repeatability — ±rv, for 24 hours in other 
than continuous mode. +0.00.5".. in optional 
synthesizer mode, 12.1 Hz to 12 MHz. 
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OUTPUT CHARACTERISTICS 

Amplitude Range— 10 mV to 9.99 V p-p into 
50 n (20 mV to 19.98 V p-p into open circuit) 
Amplitude Resolution— 10 mV from 1 to 9.99 
V p-p into 50 fi; 1 mV from 0.1 to 0.999 V p-p 
into 50 0; 1 mV from 10 to 99 mV p-p into 50 (1. 
Amplitude Accuracy — ±2.0% ±20 mV of pro- 
grammed value for 1.0 to 9.99 V output at 20 
to30°C; ±2.5% ± 20 mV of programmed value 
for 1 .0 to 9.99; 3% ± 5 mV for 10 to 999 mV out- 
put, specified for a sine, square, or triangle 
wave output at 1 kHz. 
Repeatability— ±1% for 24 hours. 
Amplitude Flatness— 0.5 dB from 0.012 Hz 
to 120 kHz, ±2 dB to 1.2 MHz, ±3 dB to 12 
MHz referenced to 1 kHz sine, square or 
triangle wave. 

Offset Range— 4.99 V from 1 to 9.99 V into 
.50 Q; 0.499 V from 0.1 to 0.999 V into 50 Q; 
0.049 V from 0.01 to 0.099 V into 50 tl. 
Offset Resolution— 3 digits; 1 mV when p-p 
amphtude is <999 mV; 10 mV when p-p 
amplitude is > 1 V, into 50 (i. 
Repeatability— ±1% ±20 mV for 24 hours. 
Output Impedance — 50 IJ. 
Output Protection — The instrument is 
nondestructively protected against short cir- 
cuits or accidental voltage of up to ± 100 V (dc 
+ peak ac) applied to the main output 
connector 

WAVEFORM CHARACTERISTICS 

Sine Distortion— < 0.6% THD(RMS), 121 Hz 
to 120 kHz at 5V p-p amplitude at 20 to 30 °C. 
<1% THD (RMS), 12 Hz to 120 kHz at full 
temperature and amphtude range. 
Square Wave Time Symmetry— < 0.5%, 121 
Hzto 120 kHz; ±1%, 121 kHz to 1.2 MHz; ±5%, 
1.21 MHz to 12.0 MHz. 

Pulse and Square Wave Transition 

Time— < 15 ns 10 to 90% at full output 
amplitude; elsewhere <20 ns, 10 to 90%. 
Pulse and Square Wave Aberrations — < 8% 
of p-p amplitude ±20 mV from 3.4 to 9.99 V 
p-p output amphtude. < 10% of p-p amplitude 
below 3.34 V p-p output amplitude. 
Triangle Linearity— 98% to 100 kHz 
measured from 10 to 90% on waveform. 
Pulse Width and Delay— 40 ns to 99.9 ms. 
Resolution — 3 digits, 10 ns maximum. 
Accuracy — ±3% of programmed value, 
± 10 ns. 

Repeatability — ±1%, ±5 ns. 
Pulse Duty Cycle — Up to 50% when delay 
plus width <500 ns, 80% when delay plus 
width >500 ns. 

Double (Paired) Pulse— 2 pulses of selected 
width up to 6 MHz separated by selected delay 
period. 

DC Range— ± 10 mV to ±4.99 V dc from 50 « 
into 50 n load. 

DC Accuracy— ±0.5% ±20 mV in DC function 
only, into 50 11. 



INTERNAL TRIGGER 

Range— Repetition rate 100 ns to 999.9 s. 
Resolution— 4 digits, 100 ns maximum. 
Accuracy— 0.01%. 

SYNTHESIZER OPTION 

Range— 12.1 Hz to 12 MHz. 
Resolution — Frequency resolution (LSD of 
display) is 10 MHz on lowest range and 1 kHz 
on highest frequency range (4.5 digits, or 
12,000 counU). 

Accuracy— ± 50 ppm averaged measurements. 
Stability— ± 10 ppm/°C or better. 
Setting time— Typically less than 2 s plus 
100 cycles. 

Jitter— <0.1% from 12.1 Hz to 12 MHz. 

FREQUENCY SWEEP 

Sweep type— Linear only. 

Sweep time— 100 ns to 999.9 s per point. 100 

ns (4 digit) max resolution. 1 sweep equals 256 

points for the time base. 

Sweep width — 1200:1 maximum; start and 

stop frequencies must be in the same range. 

Sweep ranges— 10 kHz to 12 MHz; 1 kHz to 

1.2 MHz; 100 Hz to 120 kHz; and so on until 

0.012 to 12 Hz. 

Accuracy of START/STOP Frequencies— 

±5% of upper frequency, typical. 

INPUTS AND OUTPUTS 
VCF Input — 5V p-p for a 500:1 minimum fre- 
quency change. 

Trigger IN— TTL compatible. Nominal im- 
pedance: 10 kH. Maximum rate: 6 MHz. 
Minimum width: 20 ns. 
AM Input — Input resistance: 10 kfl nominal. 
5 V p-p (0 to 4-5 V dc) for 100% modulation. 
Bandwidth: dc to 20 kHz minimum. 
Input Protection— All inputs protected 
against up to ± 50 V (dc + peak ac) accidental 
input. 

Sync Output— TTL level squarewave at pro- 
grammed frequency. 

Sweep Output — Source resistance 600 0; same 
waveshape as selected sweep. Amplitude 
depends on start and stop frequency and a 5 V 
limit. 

GPIB PROGRAMMING 

Interface— IEEE 488.1 1987 compatible 
Subsets— SHI, AHl, T6, TEO, L4, LEO, SRI, 
RLl, PPO, DCl, DTI, CO, E2 

ENVIRONMENTAL CHARACTERISTICS 

Temperature— Operating: to 50 °C. Non- 
operating: -20 to -t-60°C. 
Electrical Discharge — Operating Max Ibst 
Voltage: 15 kV, 150 pF through 150 Q. Non- 
operating Max Ttest Voltage: 20 kV, 160 pF 
through 150 11. 



GENERAL 

Power Consumption — 50 VA maximum 
limited by internal fuse. 
Power Dissipation— 30 W (PFG 5105); 90 W 
(PFG 5505). 

Memory— Non-volatile, stores up to 99 com- 
plete front panel settings. 
Display — 2 line alphanumeric, 16 character 
LCD. Provides for descriptive error messages. 
Variable back hghting and contrast. 





PFG 


5105 


PFG 


5505 


Dimensions 


mm 


In. 


mm 


in. 


Width 


135 


5.3 


234 


9,2 


Height 


127 


5.0 


140 


5.5 


Depth 


310 


12.2 


432 


17,0 


Weight » 


kg 


lb 


kg 


lb 


Net 


1.7 


4.6 


53 


14.3 



ORDERING INFORMATION 

PFG 5105 Function Generator. S2,995 
Includes: Instrument manual; Referene guide; 
Instrument Interface guide. 
PFG 5505 Function Generator. * ' 
Includes: Instrument manual; Reference guide; 
Instrument interface guide. 

* ' Contact your local sales office. 
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FG 5010 

The FG 5010 complies with IEEE Stan- 
dard 488.1-1987. and with Tektronix 
Standard Codes and Formats. 

• 0.002 Hz to 20 MHz 

• Up to 20 V p-p From 50 

• Sine, Square, Ti-iangle, Pulse, and 
Ramp Waveforms 

• 10 ns Rise/Fall 

• 10 to 90% Variable Symmetry in ^% 
Steps 

• IVigger, Gate, Counted Burst 

• Phase Lock, With Autoscan 

• AM, FM, VCF 

• Waveform Complement 

The FG 5010 Programmable Function 
Generator provides waveform generation 
from 0.002 Hz to 20 MHz. It provides not 
only the conventional sine, square, 
triangle, pulse and ramp waveforms, but 
also incorporates variable symmetry 
which is usable throughout the frequen- 
cy range and extends pulse and ramp 
capabilities beyond those of conventional 
generators. The FG 5010 also provides 
trigger, gate counted burst, phase lock, 
AM, FM, and VCF modes. Variable phase 
enhances the trigger, gate, burst, and 
phase-lock modes. 

All functions are fully programmable 
either from the front panel or over the 
GPIB. The ability to store up to 10 com- 
plete front panel settings reduces pro- 
gramming requirements and enhances 
stand alone capability. 

The FG 5010 maintains frequency accur- 
acy within 0.1% over its full 0.002-Hz to 
20-MHz frequency range. Automatic 
phase lock to an external signal is pos- 
sible from 20 Hz to 20 MHz. Waveform 
complement and ± trigger slope allow 
interfacing to circuits with the proper 
waveform phase, especially important in 
pulse and digital applications. Waveform 
hold can freeze the output voltage of any 
200-Hz or less waveform at its instan- 
taneous value. With the output amplitude 
set to zero volts, the dc offset can be pro- 
grammed to provide a dc voltage source 
of to ±7.5 V in 10-mV steps. 

CHARACTERISTICS 

Symmetry— 10 to 90%, 1% steps, ±2% ac- 
curacy. Range above 4 MHz is limited by 25-ns 
minimum triangle transition time (decreases to 
50% at 20 MHz). 

Frequency— Range. 0.002 Hz to 20 MHz. Ac- 
curacy; Continuous mode, ±0.1%. TWgger, 
Gate, Burst Modes: Frequency <200 Hz, 
±0,1%; frequency > 200 Hz, ±5.0%. Resolu- 
tion: Continuous mode, 4 digits, Trigger, Gate, 
Burst modes. Frequency <200 Hz, 4 digits. Fre- 
quency >200 Hz, 3 digits. 



GPIB 

IEEE-4S« 



AmpHtude— Range: 20 mV to 20 V p-p from 

50 Q (into open circuit). 

GENERAL 
Power Consumption — 60 W. 
IEEE Standard 488.1 1987 Interface Func- 
tion Subsets Implemented— SHI, AHl, T6, 

w, SRI, RLi, ppo, DCi, irri, CO. 



ORDERING INFORMATION 

FG 5010 20 MHz Function 
Generator. $3,995 
Includes: Instruction manual (070-3467-01); In- 
strument Interfacing Guide (070-4613-00); 
Reference Guide (070-3561-00). 




FG 507 

• 0.02 Hz to 2 MHz 

• Includes All FG S01A Features 

• Logarithmic or Linear Sweep 

• Separate Start/Stop Frequency Dials 

• Sweep Up or Down 

• Sweep and Hold 

• Manual Sweep 

The FG 507 features the same basic per- 
formance as the FG 501A and adds flex- 
ible, easy-to-use log- and linear-sweep 
capability. 

The log sweep of the FG 507 is mathe- 
matically correct and allows accurate fre- 
quency plots when using log scales, log 
paper, or a storage oscilloscope like the 
SC 503. Separate start and stop frequen- 
cy dials make frequency settings easy to 
adjust and interpret. The instrument can 
be internally or externally swept up or 
down. A third frequency control allows 
you to manually sweep between the 
preset start and stop frequencies without 
disturbing their settings. This is especially 
convenient for examining frequency and 
amplitude anomalies of a circuit under 
test or in setting start and stop points. The 
sweep generator can be swept and the 
sweep-gate output can be used to gate 
(burst) the generator on for swept bursts. 
The sweep-hold mode allows the gener- 
ator to sweep to the stop frequency and 
remain there until released. 

The accurate log/linear-sweep capability 
of the FG 507 plus the low distortion 
(0.25% over the audio range) make it 
ideally suited to audio testing. 



ORDERING INFORMATION 

FG 507 2 MHz Function 

Generator. $2,275 

Includes: Instruction manual (070-2986-00). 



FG 504 

• 0.001 Hz to 40 MHz 

• Three Basic Waveforms, Plus a 
Wide Range of Shaping With 
Variable Rise/Fall Times and 
Symmetry Controls 

• Logarithmic or Linear Sweep 

• Up to 30-V P-P Output 

• Built-in Attenuator 

• AM and FM 

• Phase-Lock Mode 

• External and Manual Trigger or Gate 

• Counted Burst With DD 501 

The output of the FG 504 can be phase 
locked, gated, or triggered by a reference 
signal. This lets you convert from one 
waveform to another, such as pulses to 
sine waves, as well as adjusting phase 
relationships. Post-attenuator offset 
enables use of the full ± 7.5 V offset range 
with small signals. The FG 504 output can 
be swept, or amplitude or frequency 
modulated by external signals. In addi- 
tion, the FG 504 can supply internally 
generated linear- or logarithmic-swept 
frequencies of up to a 1000:1 range with 
convenient control of start and stop 
frequencies. 

The FG 504 also provides trigger output, 
external voltage-control input, and sweep 
output. 

Fbr more Function Generator characteris- 
tics, see selection guide, pages 395 and 396. 



ORDERING INFORMATION 

FG 504— 40-MHz Function 

Generator $3,275 

Includes: Instruction manual (070-2655-00), 

FG 504 T— 40-MHz Function 

Generator $3,695 

Includes: FG 504, TM 503A Mainframe, and 

016, 0195-03 Blank Panel. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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FG 503 

• 1.0 Hz to 3 MHz 

• Three Waveforms 

• VCF 

The FG 503 Function Generator provides 
high-quality low-distortion sine, square, 
and triangle waveforms. Six decade fre- 
quency multiple steps, a custom position 
for user-determined frequency multiph- 
cation, a dial calibrated from 1.0 to 30 
(uncalibrated from 0.1 to 1.0), and a fre- 
quency vernier control work together to 
select frequencies in overlapping ranges 
from 1 Hz to 3 MHz. The output frequen- 
cy can be swept over a 1000:1 ratio by an 
external voltage. Output amplitude and 
offset controls are provided. A trigger 
output is available for controlling exter- 
nal devices or equipment. Amplitude up 
to 10 V peak-to peak can be developed 
across a 50-Q load (20 V peak-to-peak 
open circuit). Selectable offset up to 
3.75 V dc across 50 (7.5 V dc open cir- 
cuit) is also featured. 



ORDERING INFORMATION 

FG 503— 3-MHz Function Generator S690 
Includes: Instruction manual (070-1727-01). 



FG 502 

• 0.1 Hz to 11 MHz 

• Five Waveforms 

• VCF and Gated Burst 

The FG 502 Function Generator provides 
low-distortion sine, square, and triangle 
waveforms, and positive or negative 
ramps and pulses. Output frequency is 
continuously variable from 0.1 Hz to 
11 MHz. The high-frequency range from 
1 to 11 MHz permits the versatility of the 
function generator to be extended into 
the medium radio frequency range. VCF 
input permits the FG 502 to be used as 
a sweep generator or as an FM generator. 

External-gate input permits the FG 502 
output in any of its modes to be con- 
trolled by an externally supplied pulse to 
generate bursts of various output wave- 
forms. The FG 502 is used in wireless or 
radio remote-control equipment and in 
certain phases of the telephone industry. 



ORDERING INFORMATION 

FG 502— ll-.MHz Function 

Generator $1,110 

Includes: Instruction manual (070-1706-01). 



FG 501 A 

• 0.002 Hz to 2 MHz 

• 30 V Peak-to-Peak, ±13-V Offset 

• 5 to 95% Variable Symmetry 

• Trigger or Gate, ± Slope 

• 60-dB Step Attenuator 

• <0.2S% Sine-Wave Distortion 

• <25 ns Rise/Fall 

The FG 501A provides low-distortion out- 
puts from 0.002 Hz to 2 MHz. It is capable 
of generating five basic waveforms— sine, 
square, triangle, ramp, and pulse— at out- 
put levels up to 30 V peak-to-peak with 
up to ± 13 V of offset from a 50-f2 source. 
Waveform triggering and gating are pro- 
vided with a variable phase control to 
permit up to ±90° of phase shift for 
generating haver-sines, sin pulses, and 
haver triangles. A step attenuator pro- 
vides 60 dB of output signal attenuation 
in 20-dB steps with an additional 20 dB 
of variable attenuation. Variable sym- 
metry from 5% to 95% provides ramps 
and pulses. Pulse rise time is £25 ns. 
Audio sine-wave distortion is <0.25/o 
and audio amplitude flatness is within 
0.1 dB. 



ORDERING INFORMATION 

FG 501A 2 MHz Function Generator. «940 
Includes; Instruction manual. 



DD 501 

• Digital Events Delay 

• Delay to 99,999 Events 

• Divide by N Up to 20 MHz 

• Pulse Counting to 65 MHz 

• Time Delay With External Clock 

• Compatible with Most Attenuator 
Probes 

The DD 501 Digital Delay is an events- 
counting device that can be used with 
pulse, function, and clock generators in 
such applications as precise digital delay 
between two related events, divide-by-N 
frequency divider, precision gate 
generator, counted burst output from a 
gated pulse or frequency generator, etc. 

Basically, the DD 501 has two modes of 
operation. In the gating mode, the DD 501 
generates a gate that starts with the ap- 
plication of a start pulse and continues 
until a selected number of event pulses 
have occurred. It can be used for generat- 
ing a counted burst of N pulses when 
used with a pulse generator capable of 
being gated. Tbktronlx generators capable 



of being gated by the DD 501 are the FG 
501 A, FG 502, FG 504, FG 507, FG 5010, 
PG 507, and PG 508. 

In the delayed-trigger mode, the DD 501 
generates a trigger pulse after the se- 
lected number of event pulses have oc- 
curred. Besides being used strictly for 
generating precision delays, the delayed- 
trigger mode can also be used as a fre- 
quency count-down divider. In both 
mode.s, the desired number of events 
(from to 99,999) is selected by front- 
panel thumbwheel switches. 

Trigger slope and level controls for both 
the Start and Events inputs permit use 
with a wide variety of applied signals. 
Both inputs are compatible with 
Ttektronix attenuator probes. In special 
applications, the trigger levels can be 
remotely set by application of analog 
voltages through the front-panel Level 
In/Out jacks. 



CHARACTERISTICS 

EVENTS DELAY 

Count— 10 to 99,999 events. 

Maximum Count Rate — 65 MHz. 

Insertion Delay — .30 ns or less from final 

event to trigger output pulse. 

Recycle Time — 50 ns or less. 

Reset — Manually resets delay counter. 

INPUT CHARACTERISTICS 

All characteristics apply to both events and 
start inputs. 

Input Impedance— 1 MO, 20 pF. 
Slope — Either + or - , selectable. 
Sensitivity— 85 mV p-p at 30 MHz. 
Frequency Response — Up to 65 MHz at 

120-mV sensitivity. 

Minimum Detectable Pulse Width — 5 ns. 
Tliresliold Level Range — From -1.0 to 
+ 1.0 V (-10 to +10 V with lOX probe). Can 
be externally programmed or monitored at 
front-panel jacks. 

Trigger View Out— Threshold-detector out- 
put, at least 0.5 V (200 Q or less source 
impedance). 

Events Triggered Light — Visual indication 
that events are being detected. 
Start Triggered Light— Visual indication that 
delay is in progress. 

TRIGGER OUTPUT 

Pulse Width — Width of events pulse plus 6 ns 
or less. 

Voltage Swing — + 0.8 V or less to at least 
+ 2.0 V with 3 TTL loads ( = 5 mA). 
Light — Indicates output trigger. 



ORDERING INFORMATION 

DD 501 Digital Delay $1,930 
Includes: Instruction manual (070-6759-00). 
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OSCILLOSCOPE SELECTION GUIDE 


Application/Feature 


SO 504 


SO 503 


SO 502 


SC 501 


Vertical Deflection"' 
HF Bandwidth (MHz) 
(Upper -3 dB point) 


80 


10 


15 


5 


Rise Time (ns) 


4.4 


35 


23 




Step Response Aberrations 


±4% 


±2%, s3% p-p 




AC-Coupled Low-Frequency 
Response (Hz) 




s10. 1, with 10X probe'' 




s2 


Deflection Factors (V/div) 


5 m to 10, 1-2-5 se- 
quence; continuously 
variable between 11 
calibrated steps 


1 m to 20, 1-2-5 sequence; continuously vanable 
between 4 calibrated steps 


10 m, 100 m. 1 con- 
tinuously variable 


Accuracy 


±2% 


±3% 


±2% 


±3% 


Input R&C (MQ paralleled by pF) 


1±1% 1 -20 




1±1o/o 1 ,47 




Max Input Voltage: (V dc+peak ac) 

(V p-p @ si kHz) 


250 
500 


350 
700 


350 
700 


350 


CMRR (CHI minus CH2) 


At least 50; 1 at 1 MHz with same attenuator setting 


NA 


Channel Isolation 


NA 


2% or less to 10 MHz 


2% or less to 15 MHz 


NA 


Displayed Noise 


NA 


sO.2 mV p-p at 1 mV/div 


NA 


Calibrator (V) 


0.6±1%. »1 kHz 


0.6±1%, -twice 
power-line freq 




Horizontal Deflection 
Sweep Rates (s/div) 


0.2 to 50 n (21 steps, 
1-2-5 seq ), X10 Mag 
to 5 n 


2 to 05 fi (21 steps, 
1-2-5 seq.), X10 Mag 
to 50 n 


0.5 to 0.2 (J (20 steps, 
1-2-5 sequence). 
XI Mag to 20 n 


1 /I to 100 m 
(decade steps) 


Continuously Variable To 


0.5 s/div 


5 s/div 


1.25 sltiiv 


1 s/div 


Sweep Rate Accuracy'^ 


±3%, 2 s to ,50 ms/div; 
±2%, 20 ms 
to 02 (iS/div; ±3%. 
01 ;is to 50 ns/div 


±4%, 2 s to 05 s/div; 
±3%, 0.2 s to 5 /is/div; 
±4%, 2 fis to 0,5 ^s/div 


±3%, all rates 


±5%, all rates 


X-Y Mode; Bandwidth (Hz) 


DC to 2 M 


DC to 500 k 


DC to 2 M 


DC to 100 k 


Phase Diff, 




3° at 50 kHz 






Trigger Sensitivity (mm p-p signal) 


Coupling Source (MHz) 


DC to 30 30 to 80 


DC to 5 5 to 10 


DC to 5 5 to 15 


DC to 5 


DC CHI, CH2 (div) 


0.4. 60 mV 1, 150 mV 


04 1 


0.4 1 


0.4 


Ext, Rear Interface 


typ. 50 mV 100 mV 

to 50 MHz 


35 to 80 to 

to 60 mV to 150 mV 


60 mV 150 mV 


5 V 


AC 




Requirements increase below 50 Hz 


NA 


AC LF Re|, 


Requirements increase below 10 kHz 


Requirements increase 
below 5 kHz 


NA 


AC HF Rej. 


Requirements increase 
above 50 kHz 




NA 


NA 


Triggering Level Range 


Ext 21.4 V 


Ext a1.2 V Int a6 div 


Ext a1.2 V, Int a8 div 




CRT Phosphor 


GH (P31) 


GX (P44) 


GH (P31) 


GH (P31) 


Accelerating Potential 


12 kV 




12 kV 




Graticule 


8x10 div (0.25 in./div) internal graticule lines) 


6x10 div (02 in /div) 


Recommended Probes 




IX, P6101A; 10X, P6102A. 1X/10X. P6062B 




Prices 


$3,960 


$4,160 


$2,840 


$1,820 



" Optimum bandwidth, rise time, aberrations, and dejlection-factor accuracy. Expect lower performance for other temperature ratings and 
attenuator settings 

" Accuracy at 15 to 35°C, XI magnifier. Derate additional 1 % for XIO magnifier on, and an additional I % for operation at to 15°C and 

3.5 to 50°C. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



403 



TCL/ MODULAR 
I Crx INSTRUMENTS 



OSCILLOSCOPES 





.S' 



SC 504 



• 80-MHz Bandwidth 

• 5-mV/div Maximum Sensitivity 

• 5-ns/Div Maximum Calibrated Sweep 
Rate 

• Enhanced Automatic Triggering 

• True X-Y Capability 

• Switchable Rear-interface Capability 

The SC 504 is a general-purpose, dual- 
trace, nondelayed-sweep oscilloscope. It 
has a high writing speed with a maximum 
sensitivity of 5 mV/div and a maximum 
sweep rate of 5 ns/div (with magnifier). 
This oscilloscope features Add (CHI plus 
CH2), differential (CHI minus CH2), and 
"true" X-Y modes, and also includes rear- 
interfacing capability (switchable CHI, 
CH2, and ext trig inputs). Enhanced auto- 
triggering, trigger view, and variable trig- 
ger holdoff make this osciUoscope very 
versatile and easy to use. 



SC 503 



• 10-MHz Bandwidth, Dual Trace 

• 50-ns/Dlv Maximum Calibrated 
Sweep Rate 

• 1-mV/Div Maximum Sensitivity 

• Bistable Storage Autoerase 

• Trigger View, Variable Trigger 
Holdoff 

• Switchable Front/Rear X and Y 
Inputs 

• Rear Z-Axis input 

» True X-Y Capability 

The SC 503 is a nondelayed-sweep, general- 
purpose storage ascilloscope that can be us- 
ed to store and display waveforms after the 
input signal is removed. 

Important storage applications of the SC 
503 include measurement of signals in 
computer peripherals, communication 
terminals, and industrial control systems. 




SC503 

The SC 503 also features an autoerase 
mode that erases the stored signal and 
automatically retriggers the oscilloscope, 
and X-Y capability. The X-Y capability 
allows creation of Lisss^ous patterns in 
many cause-and-effect testing relation- 
ships including: acoustic-speech testing, 
nerve-potential testing, and optical- 
stimulus-response testing. 

STORAGE SYSTEIM 

Stored Writing Speed (Center 6x8 Divi- 
sions) — At least 80 div/ms (50 cm/ms). 
Erase Time— 400 to 600 ms. 
Autoerase Viewing Time — Continuously 
variable from <0.5 to >5.s. 
Maximnm Recommended Storage Time — 
= 4 hrs. 



SC 502 



• 15-MHz Bandwidth, Dual Ttace 

• 20-ns/Dlv Maximum Calibrated 
Sweep Rate 

• 1-mV/Div Maximum Sensitivity 

• Delay Line 

• Trigger View, Variable Trigger 
Holdoff 

• Enhanced Automatic Triggering 

The SC 502 is a compact general-purpose, 
15-MHz dual-trace oscilloscope with high 
writing speed, a wide range of sweep 
rates, a wide range of deflection factors, 
and versatile triggering, including trigger 
view and enhanced automatic triggering. 

The SC 502 is intended to be a powerful 
tool in the field servicing of digital equip- 
ment. The CRT of the SC 502 offers a high 
writing speed as an advantage in the 
display of digital information, while 
stable, clean triggering is eissured by in- 
corporating well-proven circuits. Thus, 
the SC 502 offers a unique combination 
of performance, compactness, and 
systems capability. 




SC 502 

The rear-interfacing capability of the SC 
502 and all TM 500/TM 5000 instrumen- 
tation suggests exceptional applicability 
to systems of built-in test equipment or 
rackmounted installations. The TM 515 
Traveler mainframe with the SC 502, 
forms a nucleus for sophisticated, com- 
pact field-service "packages." 



SC 501 



• 5-MHz Bandwidth 

• Single Compartment Size 

• 6.4-cm (2.5 in.) CRT 

The SC 501 is a single-channel, 5-MHz 
plug-in-unit oscilloscope with a 2.5-inch 
CRT display that occupies a single TM 
500/TM 5000 series plug-in compartment. 

Since the SC 501 fits any TM 500 or TM 
5000 mainframe, it can be used on the 
bench, in a rack, or on the road. 

Calibrated sweep rates are selected by 
pushbutton logic in decade steps from 
1 (xs/div to 100 ms/div. A variable control 
extends the slowest sweep rate to at least 
1 s/div and a fixed magnifier extends the 
fastest sweep rate to 200 ns/div. 

A 0- to 10-V ramp for all sweep rates (ex- 
cluding the X5 magnification) is provid- 
ed at a rear-interface connector. 

ORDERING INFORMATION 

SC 504 80-MHz Oscilloscope $3,960 
Includes: Instruction manual (070-2296-00). 
For Floating Measurements, order A6902B 
Isolator. See page 543 for complete description. 
SC 503— 10-MHz Storage 
Oscilloscope $4,160 
Includes: Instruction manual (070-3438-00). 
SC 502 15-MHz Oscilloscope $2,840 
Includes: Instruction manual (070-1878-01). 
SC 501 5-MHz OsciUoscope $1,820 
Includes: Instruction manual (070-1700-01). 
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PRODUCT SUMMARY 

The TM 5000/TM 500 line of modular Scope 
Calibration Instruments provides the solu- 
tion to all of your scope calibration needs. 

The CG 500LCG 551AP fully programmable 
generators can be used in a computerized 
system for calibration and verification of all 
mEuor oscilloscope parameters. Both are 
ideally suited for environments where 
multiple scojDes are maintained, and both 
are complemented by a complete .set of 
calibration instruments. 

The TG 501 Time-Mark Generator provides 
time marks from 5 s to 1 ns, plus a variable 
timing output which allows you to read the 
scope's percentage timing error directly on 
a digital display. 

The PG 506A Calibration Generator pro- 
vides clean, fast-rise square waves and 
calibrated-amplitude square waves for 
checking oscilloscope transient response and 
for setting tlie vertical-junplifier gain of the 
oscilloscope respectively. Percentage calibra- 
tion error can be read directly from the 
digital display. 



The SG 503 and SG 504 generators provide 
leveled sine waves for bandwidth checks 
and triggering performance checks. The 
range of the SG 503 is 250 kHz to 250 MHz, 
while the range for the SG 504 is from 245 
to 1050 MHz. 



The SG 502 Oscillator is perfect for calibra- 
tion applications where verification of low- 
frequency roUoff in ac modes and perfor- 
mance measurement of low-frequency- 
reject triggering modes is required. 



OSCILLOSCOPE CALIBRATION 
INSTRUMENT SELECTION GUIDE 



Instrument 


Primary 
Functions 


Secondary 
Functions 


CG SOOI/CG 551AP 
Programmable Calibration 
Generator 


Amplitude Calibration 40 fiV to 
200 V 

Time Base Calibration 0.4 ns to 
5 s 


Testing risetime and transient 
response, attenuator 
compensation, oscilloscope 
nonlinearity 


PG 506A Calibration Generator 


Amplitude Calibration 200 /iV 
to 100 V 


Testing risetime and transent 
response, attenuator compensation 


"TG 501 Time Mark Generator 


Time Base Calibration 1 ns to 
5 s 


Testing oscilloscope nonlinearity 


SG 502 Signal Generator 


LF Response & Triggering 
5 Hz to 500 kHz 


Low distortion leveled signal 
source 


SG 503 Signal Generator 


Bandwidth Calibration 
250 kHz to 250 MHz 


General leveled RF signal source 


SG 504 Signal Generator 


Bandwidth Calibration 
245 MHz to 1050 MHz 


General leveled RF signal 
source with frequency 
modulaton capability 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll tree: 1-800-426-2200, Ext. 99. 
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CG 5001/CG 551AP 



GPIB 

IEEE-4S8 



The CG5001/CG551AP comply with 
IEEE Standard 488.1-1987 and with 
Tektronix Standard Codes and Formats. 



The Ttktronix CG 5001/CG 551AP Pro- 
grammable Oscilloscope Calibration 
Generators can be used as a part of a com- 
puterized system for the calibration and 
verification of major oscilloscope 
parameters, including: 

• Vertical Gain 

• Horizontal Timing and Gain 

• Vertical Bandwidth/Pulse Response 
Characteristics 

• Probe Accuracy and Compensation 

• Current-Probe Accuracy 

• Calibrator-Output Accuracy 

The CG 5001/CG 551AP feature a wide 
range of functions, all programmable by 
controller via the GPIB. A "Learn" mode 
allows any manually set function or range 
to be acquired by a controller Subsequent 
use of the resulting program requires a 
minimum of operator skill and makes 
data logging an automatic operation. 

A CG 5001/CG551AP Controller test and 
calibration system can provide step by step 
to the operator, significantly reducing the 
skill level required for scope maintenance. 

The CG 5001/CG 551AP can be used in 
coryunction with the optional Com- 
parator Head to calibrate built-in 
oscilloscope calibrators. Both the 
oscilloscope calibrator and the CG 5001 
signals are applied to the Comparator Head 
and simultaneously displayed on the 
scope's CRT. The CG 5001 signals are then 
varied to obtain congruent displays. Errois 
are automatically displayed on the readout. 

The Remote Variable option, the 
Units/Div, Variable-Fixed button, the 
Continue push-button, and the VAR allow 
remote operation of the system. 

The CG 5001/CG 551AP is designed to 
greatly reduce your maintenance costs. 
Built in self test routines and hardware 
check the operation of all major circuits 
each time power is turned on. 
Modular construction means that all cir- 
cuit boards unplug (except the Main In- 
terconnect) for easy exchange if service 
is required. A signature analysis mode is 
included to facilitate troubleshooting of 
the digital portion of the instrument. 

CHARACTERISTICS 

VOLTAGE (AMPLITUDE MODE) 

The standard voltage is used to calibrate ver- 
tical display accuracy. 

Range— 40 iiV to 200 V (1-2-5 steps with 
multiplier). 

Multipliers— 1, 2, 3, 4, 5, 6, 8, 10 divisions 
Polarity — Positive from ground. 



Aberrations — Duration 55% of period & 
>15". ± 10 mV of amplitude 
Accuracy— + 0.25% ± 1 iiV. 
Frequency— 40 mV to 80 mV: 10 Hz to 100 kHz. 
100 mV to 10 V: dc or 10 Hz to 100 kHz. 12 V 
to 200 V: dc or 10 Hz to 10 kHz. 
Variable Range— ±9.9 ', 

CURRENT (AMPLITUDE MODE) 

The standard current is used to calibrate cur- 
rent probes. 

Range — 1 mA to 100 mA (1-2-5 sequence). 

Multipliers— 1, 2, 3, 4, 5, 6, 8 10. 

Accuracy — ±0.25% ± /lA. 

Frequency — Dc or 10 Hz to 1 MHz (decade 

steps). 

Droop— a 1%. 
Variable Range— ±9.9% 

LOW EDGE (AMPLITUDE) 

The Low DLslortion Pulse obtained in this mode 
is used to test oscilloscope input amplifier and 
attenuator compensation. 
Range— 20 mV to 1 V p-p (500 load only) (1-2-5 
steps with multipliers). 
Multipliers— 1, 2, 3, 4, 5, 6, 8 10. 
Polarity — Positive or negative transitions to 
ground. 

Risetime (Falltime)— < 1.3 ns. 
Aberrations — ± 2 % . 

Long Term Flatness— ±0.5% after first 10 ns. 
Frequency— 10 Hz to 1 MHz (decade steps). 
Variable Amplitude Range — > ±9.9% from 
nominal. 

HIGH EDGE (AMPLITUDE MODE) 

The Low Distortion Pulse obtained in this mode 

is used to test oscilloscope input amplifier and 

attenuator compensation. 

Range— 1.2 V to 100 V p-p > 1 MQ load (1-2-5 

steps with multipliers). 

Polarity— Positive transition only (negative 

voltage to ground). 

Risetime— < 100 ns. 

Al>errations — ±2% of squarewave amplitude. 
Long Term Flatness— ±0.5% after fust 500 n& 
Frequency — 10 Hz to 100 kHz (decade steps). 
Variable Amplitude Range— > ±9.9% from 
nominal. 

MARKERS (TIMING MODE) 

The markers obtained in this mode are used 
to calibrate oscilloscope time bases. 
Range— 10 ns to 5 s (1-2-5 steps). 
XIO Magnifler — Increase marker rate by a fac- 
tor of ten (0.1 /IS to 5 s range). 
Accuracy— ±0.01% (optional TXCO ±0.0003%). 
Amplitude— 1 V minimum into 50 0. 
Variable Range— ±9.9%. 

SLEWED EDGE (TIMING MODE) 

Slewed Edges are used to calibrate the very 
fastest ranges found on oscilloscope time bases. 
Ranges— 0.4 ns to 100 ns (1-2-5 steps plus 0.4 ns). 
XIO Magnifier— Increases Slewed Edge rate 
by a factor of ten (5 ns to 100 ns range). 
Accuracy— ±0.01% (Optional TCXO ±0.0003%). 
Edge Position Uncertainty — ±40 ps. 
Amplitude— >1 V into 50 Q. 
Variable Range— ±9.9%. 

TRIGGER OUTPUT 

The oscilloscope under test is normally trig- 
gered externally from this source. 
Output Amplitude — 1 V minimum into 50 0. 
Trigger Rate (Marker Mode)— Normal: Slaved 
to marker rate from 100 ns to 5 s; remains at 



100 ns for faster markers. Divided by 10: 

Reduces normal trigger rate by a factor of ten. 

Divided by 100: Reduces normal trigger rate 

by a factor of one hundred. 

Slewed Edge Mode — One trigger per slewed 

edge. 

All Other Modes — Normal: Slaved to output 
frequency. Divided by 10: One-tenth output 
frequency. Divided by 100: One-hundredth out- 
put frequency. 

TIMING REFERENCE OUTPUT 
EXTERNAL TIMING REFERENCE 
Input Frequency — Any integral multiple of 
1 MHz up to 5 MHz. 
Required Accuracy — ±0.001%. 
Input Amplitude— 1 V to 10 V RMS. 
Input Resistance — 10 ktt (nominal). 

ENVIRONMENTAL 
Meets or exceeds M1L-T-28800C, Class 
5 requirements. 

Ambient Temperature — Operating: 0°C to 
+ 50°C, Nonoperating: -55°C to +75°C. 
Altitude- Operating: 4500 m (15,000 ft). Non- 
operating: 15,000 m (50,000 ft). 
Vibration — Operating: Displacement (p-p) 
0.015 inch. Vibration Frequency: 10 Hz to 
55 Hz. Tbtal time: 75 minutes. 
Relative Humidity- 90% to 95% at +50°C for 
5 days. 

Shock — Nonoperating: 30 g's. '/i sine, 11 ms 
duration, three shocks in each direction along 
three msyor axes; total shocks, 18. 
Bench Handling— Operating: 45° 4 inches or 
point of balance, whichever occurs first. 

PHYSICAL CHARACTERISTICS*' 



Dimensions 


mm 


in 


Width 


203 


8.0 


Height 


124 


4.9 


Depth 


305 


12.0 


Weights 


kg 


lb 


Standard 


3.9 


85 


Option 01 


4.4 


9.6 


Option 02 


4.0 


8.7 



■ ' Maximum Overall Dimensions (triple com- 
partment plug-in) 

PULSE HEAD (STANDARD ACCESSORY) 
FAST EDGE (AMPLITUDE MODE) 

The Pulse Head is used to generate fast rise, 
low-distortion pulses for testing higher band- 
width vertical amplifiers. 
Polarity — Positive or negative transitions 
from ground. 
Risetime— < 200 ps. 

Aberrations — ±3% of pulse amplitude; not 
to exceed 4% p-p for a(ljacent peaks. 
Frequency — 100 Hz to 100 kHz (decade steps). 
Amplitude— 1.1 V peak ±5% into 50 11. 
Variable Range— ± 10%. 

ORDERING INFORMATION 

CG 5001 Programmable Calibration 
Generator $14,995 
Includes: Output cable assembly (012-0884-00); 
Pulse head (015-031 1-01); Instrument interface 
guide (070-4616-00); Instruction manual 
(070-4767-00). 

CG 551AP Programmable Calibration 

Generator $14.995 

Ordering ir\fonnalion continued on next page. 
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OPTIONS 

Option 01— Adds High Accuracy 

Time Base (TCXO) CG 5001/ 

CG 551AP + $650 

Option 02— Deletes Pulse Head 

CG 5001/CG 551AP -$1,100 

CONVERSION KIT 
CG 551AP— Field Modification Kit 
to convert to CG 5001. 
Order 040-1041-02 $180 

MAINFRAME COMPATIBILITY 

CG 5001 requires either a TM 5003 or TM 5006. 
The CG 551AP is a TM 500 version of the CG 
5001 and requires a TM 506 Mod JB, TM 515 
Mod UB or RTM 506 Mod JB. The CG 5001 is 
not compatible with TM 500 power module 
mainframes. 

OPTIONAL ACCESSORIES 
Comparator Head — Used to calibrate 
built-in oscilloscope calibrators against 
the signals available from the CG 5001. 
Both the oscilloscope calibrator and 
CG 5001 standard amplitude signals 
are applied to the Comparator Head 
and simulataneously displayed on the 
oscilloscope CRT. The CG 5001 signals 
are then varied to obtain congruent 
displays. Errors are then displayed on 
the CG 5001 readout. Order 
015-0310-01 $690 
Remove Variable— Permits remote 
operation of the following front panel 
controls: Units/Div, Variable-Fixed 
Button, Continue Pushbutton and the 
VAR. Order 015-0309-01 $475 
Pulse Head — (When purchased 
separately). Order 015-0311-01 $1,495 
Rigid Circuit Board Extender- 
Order 067-0975-00 $125 
Flexible Circuit Board Extender — 
Troubleshooting Aid 

Order 067-0974-00 $380 



SG 502 



Oscillator 



• 5-Hz to 500-kHz Sine Waves and 
Square Waves 

• Low-Distortion Sine Wave 

• 5-V RMS Open Circuit— 600-n 
Source 

• 0- to 40-dB Output Variable Plus 
to 70 dB in 10-dB Steps 

The SG 502 Oscillator features a wide fre- 
quency range of 5 Hz to 500 kHz with low 
distortion (0.035% between 20 Hz and 
50 kHz) and is desirable for general test 
purposes. Other SG 502 features include 
70-dB amplitude control plus a simulta- 
neous fixed-amplitude square wave. 



CHARACTERISTICS 

SINE WAVE 

Frequency Range— 5 Hz to 500 kHz in 
5-decade step.s. Accurate within 5% of diEil set- 
ting from 5 Hz to 50 kHz; within 10% of dial 
setting from 50 to 500 kHz. 



Amplitude Response (1-kHz Reference) — 

Flatne.ss: 0.3 dB over entire range. 
Attenuation: selectable from to 70 dB in 
10-dB steps with pushbuttona Accurate within 
0.2 dB for each step selected, additive. An un- 
calibrated control provides continuous varia- 
tion from to - 40 dB. 
Harmonic Distortion— < 0.035% (-70 dB) 
from 20 Hz to 50 kHz. <0.15% from 50 to 
.500 kHz (Hl>600 tl). 

Maximum Output Voltage — 5 V RMS open 
circuit; 2.5 V RMS into 6(M) fl. 
Output Impedance — 600 Q, grounded. 

SQUARE WAVE 

Frequency Range and Accuracy — Same as 
sine wave. The square wave switches on the 
0° phase of sine out. 
Rise Time and Fall Time— 50 ns or less. 
Amplitude — + 5 V, fixed, open circuit. 
Output Impedance — 600 (1, grounded. 

SYNC INPUT 

Oscillator can be synchronized to external 
signal. Sync range, the difference between 
sync frequency and set frequency, is a linear 
function of sync voltage. 
Input Impedance — 10 kO. 



ORDERING INFORMATION 



SG 502 Oscillator 

Includes; Instruction manual. 



$1,150 





NEW 



IPG 506A 

Calibration Generator 



• Three Square-Wave Output Modes 

• 10 Hz to 1 MHz 

• Direct Readout of Oscilloscope 
Deflection Error 

Tlie PG 506A Calibration Generator pro- 
vides three modes of square- wave output, 
selectable dc outputs, and a variable- 
amplitude output with front-panel digital 
indication of oscilloscope deflection error. 
Simultaneou.s, plus and minus low-level, 



fast -rise (1.0 ns) square waves or high- 
amplitude (60 V), extremely clean square 
waves are available at frequencies from 10 
Hz through 1 MHz for checking oscilloscope 
transient response. A 5-mA calibration ciu"- 
rent loop is useful for current-probe 
calibration. A 1-kHz square wave can be 
generated in the amplitude-calibration 
mode. Its amplitude can be varied around 
the calibrated level until the square wave 
aligns with the oscilloscope graticule divi- 
sions. Scope deflection error can then be 
read directly off the PG 506 digital display 
in percent£ige high or low, permitting rapid 
verification of oscilloscope performance. 

An optional T\innel-Diode Pulser provides 
a clean, fast-rise pulse for a4ju.sting the 
transient resjxinse of high frequency oscil- 
loscopes and other instruments. It can be 
driven by the PG .506A at repetition rates 
exceeding 50 Hz. Output amplitude of the 
pulse Ls approximately 250 mV into 50 
ohms, while rise time is less than or equal 
125 ps; aberrations are less than 1% in a 
1 GHz system. 

The optional Precision Voltage Divider is 
designed for use with the PG 506A in the 
Standard Amplitude mode. This .4 divider 
allows your oscilloscope to display a cons- 
tant four division when checking 
amplitude calibration from 20 uV/div 
through 1 V/div. It also allows more conve- 
nient use of the PG 506 A with oscilloscop)es 
that cannot display five divisioas of 
amplitude. The input limit on the instru- 
ment is 5 V RMS. The output Ls 0.4 X the 
PG 506A amplitude with a voltage ac- 
curacy of 0.4%. The input capacitance re- 
quirement is 50 ohms with an output load 
greater than or equal to 100 kohms. 



CHARACTERISTICS 

AMPLITUDE-CALIBRATOR MODE 

Period — Fixed at =1 ms or dc. 

Amplitude— From 200 /iV p-p to 100 V p-p in 

1-2-5 .se<iuence, accurate within 0.25 'V, into 1 Mfi. 

100 p-p to 5 V p p into 50 0. 

Error Readout— Range: ±7.5%. Resolution: 

0.1%. 

PULSE MODES 

Period — 1 its to 10 ms (within 5%) in decade 
steps with the variable control in Cal position. 
Variable extends peritxl to at least 1(X) ms. 
Symmetry — = .50'',. duty cycle. 

HIGH-AMPLITUDE OUTPUT 

Rise Time — Unterminated: 1(X) ns or less. Tfer- 
minated into 50 11: 10 ns or less. 
Amplitude Range — Unterminated: 6 V or less 
to at least 60 V. 'Ibrminated into 50 IJ: 0.5 V or 
le.s.s to at least 5 V. 

Leading-Edge Aberrations — Within 2% or 
.50 mV p-p, whichever is greater, when ter- 
minated into 50 n. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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ORDERING INFORMATION 

$3,050 



PG506A Calibration Generator 
Includes: Instruction manual. 
Precision Voltage Divider 
Order 015-0265-00. 
Tunnel-Diode Pulser 
Order 067-0681-01. 



$195 



$240 



TG 501 



Time-Mark Generator 



• Marker Outputs, 1 ns to 5 s 

• Direct Readout of Oscilloscope 
Timing Error 

• External Trigger Output 

The TG 501 Time-Mark Generator pro- 
vides marker outputs from one nano- 
second to five seconds. A unique feature 
of the TG 501 is a variable timing output 
with a front-panel two-digit LED display. 
The display indicates percentage of tim- 
ing error between the normal time inter- 
val and a variable interval that lines up 
the marker pulse with graticule or divi- 
sion marks on the display. This feature 
not only provides direct readout in terms 
of percent error, but also helps eliminate 
errors associated with visually estimating 
error from a display. 

CHARACTERISTICS 

Markers — 1 ns through 5 s in a 1-2-5 sequence. 
Marker Amplitude — > 1 V peak into 50 tJ on 
5 s through 10 ns markers. > 750 mV p-p into 
50 n on 5 ns and 2 ns markers, a 200 mV p-p 
into 50 n on 1 ns markers. 
Trigger-Output Signal— Slaved to marker 
output from 5 s through 100 ns. Remains at 100 
ns for all faster markers. 

Internal Time Base 

Crystal Frequency 5 MHz 



Stability 

(0 to 50°C) 
Long-Term Drift 

Setability 



within 5 parts in 10' 

after hour 

1 part or less in 10' per 

month 

adjustable to within 5 
parts in 10' 



External Reference Input — Available with in- 
ternal changea Acceptable frequencies, 1 MHz, 
5 MHz, or 10 MHz. Input amplitude must be 
TTL-compatible. 

Timing-Error Readout Range— lb 7.5%. 
Timing-Error Measurement Accuracy — 

Device under test error is indicated to within 
one least significant digit (to within one 
displayed count). 



ORDERING INFORMATION 

TG 501 Time-Mark Generator $2,670 
Includes: Instruction manual. 
(070-1576-02). 
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SG 503 Signal Generator 

• 250 kHz to 250 MHz 

• Leveled, Variable Output 

• Digital Readout of Frequency 

The SG 503 Signal Generator provides a 
leveled output that is variable in frequen- 
cy from 250 kHz to 250 MHz. The selected 
frequency is indicated by a built-in 
autoranging frequency counter with a 
three-digit LED readout on the front 
panel. Accurately calibrated output 
voltage is variable from 5 mV to 5.5 V 
peak-to-peak into 50 Q. 



CHARACTERISTICS 

Frequency Range— 250 kHz to 250 MHz, plus 

50-kHz reference frequency. 

Frequency Accuracy — Within ±0.7 of one 

count of the least significant digit of indicated 

frequency. 

Amplitude Range — 5 mV to 5.5 V p-p into 
50-fi termination in three decade ranges. 
Amplitude Accuracy (50-l(Hz Reference) — 

Within 3% of indicated amplitude on (XI) 
range, 4% on (X.l) range, and 5% on (X.Ol) 
range. 

Flatness (P-P)— From 250 kHz to 100 MHz, 
output amphtude will not vary more than 1% 
of the value at 50 kHz except that up to -i-1.5%, 
-1% variation may occur between 50 and 
100 MHz on amplitude multiplier X.l and X.Ol 
ranges only. From 100 to 250 MHz, amplitude 
variation is within 3% of the value at 50 kHz. 
Harmonic Content — Second Harmonic: At 
least 35-dB down. Third Harmonic and All 
Higher Harmonics: At least 40-dB down. 
Rear-Card-Edge Connection— Addresses the 
leveUng circuit. 



ORDERING INFORMATION 

SG 503 Signal Generator $2,450 
Includes: Three-foot precision 50 cable 
(012-0482-00); Instruction manual. 




SG 504 



Signal Generator 



• 245 to 1050 MHz 

• Leveled, Variable Output 

• Frequency-Modulation Capability 

• Internal Peak Detection 

The SG 504 Signal Generator provides 
leveled output amplitude and is variable 
from 245 to 1050 MHz in two bands via 
its compact output leveUng head. Fre- 
quency is indicated by a high-resolution 
tape dial that expands each band over 28 
inches. The accurately calibrated output 
voltage is variable from 0.5 V to at least 
4.0 V p-p into 50 fi. 

CHARACTERISTICS 

Frequency Range — Low Band: 245 to 
550 MHz. High Band: 495 to 1050 MHz, plus 
50-kHz or 6-MHz reference frequency (inter- 
nally selected). 

Frequency Accuracy— ±2% of dial 
indication. 

Amplitude Range — 0.5 V to at least 4.0 V p-p. 

Amplitude Accuracy (At Reference)— Within 

3% of indicated amplitude. 

Flatness — ±4% of amplitude at reference 

frequency. 

Harmonic Content— Second Harmonic: At 
least 25-dB down. Third Harmonic and All 
Higher Harmonics: At least 40-dB down. 
FM Input— Frequency Range: DC to 100 kHz. 
Deviation Sensitivity: ±9 V produces from 
0.05% to 0.5% deviation of carrier, depending 
on output frequency. 

Frequency Monitor Output — a 0.3 V p-p into 
a 50-Q load from 245 to 1050 MHz. 
Rear-Card-Edge Connections — Address FM 
input, frequency-monitor output, and ampli- 
tude control. 



ORDERING INFORMATION 

SG 504 Signal Generator $4,060 
Includes: Instruction manual. 
(070-1632-01);Leveling head. 



408 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



TEK 



MODULAR 
INSTRUMENTS, 



POWER 
SUPPLIES 



POWER SUPPLIES 




PRODUCT SUMMARY 

Design engineers require power supplies 
that are flexible enough to meet their 
needs and compact enough to allow a 
complete, custom-designed test system to 
fit neatly on a crowded workbench, lb 
ensure versatility and convenience in 



your test system, the TM 5000/TM 500 
power supplies can be rear-interfaced 
with other instruments to reduce front- 
panel clutter while providing capabilities 
not otherwise available. For example, the 
output level can be monitored via the 
rear interface by a companion TM 5000/ 

POWER SUPPLIES SELECTION GUIDE 



TM 500 digital multimeter without the 
need for extra cabling at the front of the 
instrument. Remote sensing terminals 
available at the rear interface allow sens- 
ing of the applied voltage at the load, 
thereby minimizing the effects of loading 
on the supply. 



Characteristic 


PS 501-1 


PS 503A 


PS 5004 


PS 5010 


Supply Voltage 


to 20 


+5 


+ and -20 


+ 5 


to 20 


+ and -32 


Logic 


Isolation (V dc +peak ac) 


350 


gnd ref 


350 


gnd ref 


42 


150 front panel, 
42 rear inter. 


gnd ref 


Current Limit (A) 
High-Power Compartment 


<40 m-400 m 


1 


100 m-1 


1 


0-300 m 


50 m to 0.760*' 


100 m-3 


Standard 






40 m-400 m 




50 m to 400 m*' 




Voltage Mode 
Overall Accuracy 
(total effect) 






±(0.01% 
+500 ^V) 


±(05% 
+ 20 mA) 


±50 mV 


Source Effect 
(line regulation) 


5 mV 


50 mV 


5 mV 


250 mV 


0.005% 


±(01%+2 mV) 


1 mV 


Lxiad Effect 
(load regulation) 
(V change for A 
change in load current) 


1 m for 400 m 100 m for 1 


3 m for 1 


100 m for 1 


500 n for 
300 m 


10 m for 1; 1 m for 1 with remote 
sensing 


Temperature Coefficient 
(Typical) 


<0.01%/°C 




<0.025%/°C 




<(30 ppm 
+ 100 ;iV)/°C 


<(0.01% 
+01 mV)/°C 


<500 mV/°C 


Resolution (step size) (V) 


1.6 m 




50 m 


500 M 


10 m to 10: 
100 m above 
101 


10 m 


PARD (mV) (periodic and 
random deviations) 


0.5 p p; 0.1 Rt^S 


5 p-p 


3 p-p 


5 p-p 


s3 p-p 


10 p-p; 1 RMS 


10 p-p; 2 RMS 


Current Mode 


Current limit 




Current limit 




See individual instrument descriptions. 


Display 






See individual instrument descriptions. 






Prices 


$750 


$770 


$1,850 


$3,050 



Notes: 1. All supplies feature remote sensing at the rear interface. 



Notes: 2. All units haw Output OnJOff controls. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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PS 5010 



GPIB 

IEEE-4U 



The PS 5010 complies with IEEE Stan- 
dard 488,1-1987. and with Tektronix 
Standard Codes and Formats. 



• Dual Floating Supplies to 32 V, to 
0.75 A (1.6 A to 15 V) 

• Logic Supply +4.5 to 5.5 V, to 3 A 

• 0.5% Accuracy 

• Programmable Current Limits 

• Three Independent Digital Displays 

» Automatic Crossover 

The PS 5010 Programmable Power Supply 
provides a complete and rapid high- 
performance solution for many system 
power-supply applications. Its three sup- 
plies provide the most commonly used 
voltages, and the three digital displays 
automatically indicate all six voltage- and 
current-limit parameters. Automatic 
crossover from voltage to current limit 
and a powerful set of GPIB status report- 
ing messages allow the user to be con- 
stantly aware of the PS 5010's status. 

The PS 5010's dual floating supply pro- 
vides to -^32 V and to -32 V, both 
with respect to a common front-panel ter- 
minal. Or to 64 V across the terminals 
of both supplies together— with current 
up to 0.75 A throughout the total voltage 
range and 1.6 A below 15 V. The logic 
supply provides 4-4.5 to +5.5 V with 
respect to ground, with current to 3 A. 
The user can program the outputs on and 
off, and can lock out the front-panel con- 
trols with GPIB commands. 

OTHER CHARACTERISTICS 

POSITIVE AND NEGATIVE 
FLOATING SUPPLIES 
Constant Current Mode 

Range— 50 mA to 0.75 A (1.60 A at 15 V and 
below) in high-power compartment; 50 mA to 
400 mA (0.750 A at 15 V and below) in two 
standard -power compartments. 
OveraU Accuracy— ±(5% h- 20 mA) Source Ef- 
fect: ±1 mA line regulation. Load Effect: 
±10 mA. Output impedance is typically 5 kO 
shunted by 20 fiF. 

PARD (Ripple and Noise)— 10 mA p-p, 20 Hz 
to 20 MHz. 

Resolution — 50 mA ±15 mA. 

Change Response Time — 20 ms up or down. 

LOGIC SUPPLY 
Constant Current Mode 

Range— 100 mA to 3.0 A (Foldback 
characteristic below 4.5 V, maximum short cir- 
cuit current is <1.5 A). 
Overall Accuracy — ±{5% +20 mA). 
Resolution— 100 mA±30 mA. 
Scaled Output— 10 mA = l mV ±{2%+2 mV) 
available at rear interface (not ground 
referenced). 

Overvoltage Protection — SCR crowbar 

typically trips at 6 to 7 V. 

Power Consumption — 250 V A maximum in 

high power compartment, 200 V A in standard 

compartment. 



IEEE Standard 488.1-1987 Interface Func- 
tion Subsets Implemented — Same as PS 
5004. 

Power Module Compatibility— The PS 5010 
is not compatible with TM 500 mainframes. 



PS 503A 



PS 5004 



GPIB 

IEEE.4S8 



The PS 5004 complies with IEEE Stan- 
dard 488.1-1987 and with Tektronix 
Standard Codes and Formats. 



• 0- to 20-V Floating Output 

• 0.01% Accuracy 

• 500 ;tV/0.1 mA Resolution 

• Constant Voltage or Constant Cur- 
rent With Autocrossover 

• Voltage- and/or Current-Monitoring 
Display 

• Remote Sensing 

The single-width PS 5004 Precision Power 
Supply provides high-resolution voltages 
and currents necessary in the character- 
ization of transistor, IC, and other semi- 
conductor and hybrid circuits and in the 
operation of high-performance strain 
gauges and other transducer systems. Its 
0- to 20-V output is covered with coarse 
and fine adjustments to provide rapid 
setability and ±500-/iV resolution without 
the necessity of changing ranges. Setabili- 
ty resolution over the GPIB is also ±5(K) 
fiV. The supply output is at the rear inter- 
face as from the front-panel terminals. 
Overall accuracy is ±0.01% ±2 mV. 

The PS 5004 operates in either a 
constant-voltage or constant-current 
mode with autocrossover between the 
two. Front-panel annunciators indicate 
the mode at all times. The operating mode 
is also reported over the bus, and the 
PS 5004 can be programmed to assert 
SRQ when operating conditions cau.se it 
to change modes. The 4'/^ -digit display 
shows actual output voltage, selected cur- 
rent limit, or actual output current. The 
actual output voltage Ls shown even when 
the PS 5004 is operating in the current- 
limited or unregulated mode. Display 
resolution is 1 mV or 0.1 mA. 

The buffered high-impedance sense ter- 
minals allow proper regulation of the 
supply with up to 3 n of resistance in 
either of the sense leads. 

OTHER CHARACTERISTICS 

CONSTANT CURRENT MODE 

Range — 10 mA to 305 mA in 2.5 mA steps. 
Overall Accuracy— ±2% +5 mA. 
Power Consumption — 35 A V 
IEEE Standard 488.1-1987 Interface Func- 
tions Subsets Implemented — SHI, AHl, T6, 
L4, SRI, RLl, PPO, DCl, DTI, CO. 
Power Module Compatibility— The PS 5004 
is not compatible with TM 500 mainframes. 



• Independent + and - Controls 

• Dual Tracking Voltage Control 

• to ±20 V at 1 A (in High-Power 
Compartment) 

• Fixed Output -t-5 V at 1 A 

• Remote Resistance Programming 

The PS 503A provides dual noating 
variable ± 20-V supplies, plus a fixed 5-V, 
1-A supply. The PS 503A features superior 
tracking, over- voltage protection, and 
remote resistance programming of volt- 
age. When operated in the high-power 
compartment of a TM 504, TM 506, 
RTM 506, or TM 5006 mainframe, the 
PS 503A can provide up to 1 A from both 
of the ±20-V supplies. A 0- to 40-V 
variable supply with up to 1 A of current 
can be configured by grounding one of 
the two outside terminals of the variable 
supplies. The two variable supplies can be 
set individually, then varied in a tracked 
mode with a single control. In addition, 
the plus and minus floating outputs can 
be programmed remotely, by either 
voltage programming or resistance pro- 
gramming via the rear interface. 



PS 501-1 



• Floating Output, to 20 V 

• to 400 mA 

• Precise Regulation 

• Low Ripple and Noise 

• Fixed Output 5 V at 1 A 

« 3V2-Dlglt Ten-Turn Dial 

The PS 501-1 supplies to 20 V (floating) 
and adjustable current limiting to 400 
mA, with constant-current operation 
above the limit setting. The PS 501-1 
features precise regulation and better 
than 2-mV resolution over its voltage 
range. A multitum dial with mechanical 
digital readout provides accurate setting 
of the output voltage. A fixed + 5-V sup- 
ply provides up to 1 A. 

ORDERING INFORMATION 

PS 5010 Power Supply $3,050 
Includes: Instruction manual (070-3391-00); 
Instrument interfacing guide (070-4610-00); 
Reference guide (070-3402-00). 
PS 5004 Precision Pbwer Supply $1,850 
Includes: Instruction manual (070-4442-00); 
Instrument interfacing guide (070-4789-00); 
Reference guide (070-4596-00). 
PS 503A Power Supply $770 
Includes: Instruction manual (070-1834-01). 
PS 501-1 Power Supply $750 
Includes: Instruction manual (070-1301-02). 
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PULSE GENERATORS 




Whether testing wide-band systems, 
simulating data transmission signals, or 
driving a laser, the TM 500 series Pulse 
Generators have the required capabilities 
to meet your needs. The general purpose, 
yet versatile PG 508 features indepen- 
dently variable rise and fall times for 
close approximations of real world events. 
The 50 MHz PG 507 provides complemen- 
tary dual outputs, making it ideally suited 



for digital applications. These multipur- 
pose generators can also be used for 
stimulus of high-impedance MOS, HTL, 
and CMOS logic circuits. 

In 50 ohm systems, the repetition rates, 
amplitudes, and transition times of the 
PG 501 and PG 502 are designed to be 
compatible with common TTL, DTL, and 
ECL circuits. 

PULSE GENERATOR SELECTION GUIDE 



EXTENDED FUNCTIONALITY 

The DD 501 Digital Delay is an events- 
counting device that can be used with 
pulse, function and clock generators in 
such applications as precise digital delay 
between two related events, divide-by-N 
frequency divider, precision gate genera- 
tor, counted burst output from a gated 
pulse or frequency generator, etc. 



Characteristic 


PG 507 


PG 508 


PG 501 


PG 502 


Pulse Period (s) 


<20 n to £200 m (50 MHz to 5 Hz) 




<4 n to 2100 m 
(250 MHz to 10 Hz) 


Pulse Duration (s) 




s10 n to £100 m 




<2 n to 2 50 m 


Duty Factor (s) 


2 70% to 0.2 n period. a50% at 20 n period 


2 50% 


Square-Wave Mode 




«<' 






Pulse Delay (s) 


<10 n to 


2100 m*' 


Fixed, 20 n 


Fixed, 17 n 


Double Pulse 




1^ 






Transition Times (s) 


fixed. <3.5 n, 
<4 n @ >5 V 


s5.5 n to 2 50 m, 
variable 


Fixed, <3.5 n 


Fixed, <1 n 


Aberrations (% p-p) 


£5 -1-25 mV into 50 


<5 -hSO mV 
into 50 


±3.5 into 50 n 


±5 (duration 2 5 ns) 


Amplitude (V p-p from 
50-n source impedance) 


a 7.5, ±7.5-7 window 


2 10, ±10-V window 


>5 


5, ±5-V window 


Simultaneous Outputs 


Complementary 


No 


Positive & negative 


No 


Pulse Coincidence 


<1 ns at 50% ampi. 


NA 


<1 ns at 50% ampl. 


NA 


External Input 

Input Impedance (fl) 


1 M or 50 


1 M or 50 


50 


50 


Trigger Level (V) 

Sensitivity (mV p-p) 


-3 to -hS 
80 to 10 MHz, 250 to 50 MHz 


-fl 


-1-1 


Trigger Output (50% 
square vi/ave or follows 
external signal) 


>-(-2 V from 50 11. =35 ns before pulse 
(23 ns in square wave or external duration modes) 


2-H2 V from 50 0, 
*8 ns before pulse 


2+2 V from 50 0, 
«10 ns before pulse 


Price 


$2,975 


$2„360 


$870 


$3,100 



'' Asid 60 ns for delay from external trigger. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



411 



TIZL/ MODULAR 
I L.r\ INSTRUMENTS 



PULSE 
GENERATORS 



PG 508 

• Independently Variable Rise and Fall 
Times to 5 ns 

• 20-V Output in a ±20-V Window to 
Impedance, 10 V into 50 R 

• Normal or Complement Output 

The PG 508 is a versatile, general- 
purpose, 50-MHz pulse generator. The cir- 
cuitry of the PG 508 is designed so that 
rise and fall waveforms closely simulate 
real-world waveforms. This capability is 
particularly useful in research-and- 
development applications demanding 
versatility in rise and fall times, such as 
testing of amplifiers, slew-rate testing, 
comparator simulation, and logic- 
circuitry performance tests. 

For example, controllable rise and fall 
times are extremely desirable when 
working with CMOS where logic power 
consumption increases with slower rise 
times. Also, variable rise and fall times are 
used to reduce ringing (transient distor- 
tion) problems associated with too fast a 
pulse. 

The PG 508 features a vernier control on 
the rise and fall times controllable from 
100 to 1. This completely overlaps the 
next decade range and increases the PG 
508's versatility in applications simulating 
different rise and fall times, especially the 
output of nonlinear devices. This overlap 
feature can also be used to generate a 
ramp signal or simulate unequal slew 
rates in an ampUfier 

Also adding to the simplicity of using the 
PG 508 is the capability of changing out- 
put amplitude while variable rise and fall 
times remain constant. 

PG 507 

• Dual Outputs With Tracking Level 
Controls 

• Normal or Complement Pulse Out- 
put on Both Channels 

• 15-V Output in a ±15-V Window Into 
High Impedance, 7.5 V Into 50 R 

• 3.5-ns Rise/Fall Times 

The PG 507 is a high-performance, 
50-MHz pulse generator designed spe- 
cifically for logic-design applications. 

The PG 507 features complementary dual 
outputs that greatly increase its ap- 
plicability in logic-design areas, especially 
interfacing within systems or to 
peripherals. For instance, the com- 
plementary outputs allow simulation of 
line drivers or opposite-phase clocks. 



The PG 507 also offers versatility to the 
design engineer in an analog environ- 
ment. For example, the dual outputs can 
be used to test differential input 
amplifiers or multiplexers. 

The PG 507 features four output modes: 
normal complement mode (Channel A 
output positive going, Channel B output 
negative going), opposite phase comple- 
ment mode (Channel A output negative 
going, Channel B output positive going), 
simultaneous negative mode (Channel A 
output negative going, Channel B output 
negative going), and simultaneous 
positive mode (Channel A positive going, 
Channel B output positive going). 

In addition, the Output High Level and 
Low Level voltage controls track between 
channels, making amplitude settings easy. 

This unique output flexibility within the 
normal and complement modes is par- 
ticularly useful in logic-design or control 
applications requiring simultaneous 
signals. 

PG 502 

• 10 Hz to 250 MHz 

• 1-ns Rise Time 

• 5-V Output ±5-V Window 

• Independent Pulse Top and Bottom 
Level Controls 

• Selectable Internal Reverse 
Termination 

• Manual Trigger Button 

« Optional Rise Time Limiter 

The PG 502 features fast rise and fall 
times, independent top and bottom pulse 
levels, and adyustable puLse duration. The 
fast rep rate makes the instrument ideal 
for design and testing of fast logic and 
switching circuits. 

PG 501 

• 5 Hz to 50 MHz 

• Simultaneous Plus and Minus 
Outputs 

• 5 V and 3.5 ns into 50 Q 

• Independent Period and Duration 
Controls 

• Trigger Out 

• Optional Manual THgger Generator 

The PG 501 is a 50-MHz PuLse Generator 
featuring simultaneous plus and minus 
outputs, a wide range of pulse-period 
durations and duty factors, trigger out- 
put, and external trigger/duration input. 
Its performance and ease of operation 
make it well-suited to basic digital and 
analog applications. 



Manual (One-Shot) Tl'Igger Assembly 

For instruments that do not have a 
manual trigger (such as the PG 501), or 
where remote triggering is required, the 
Manual Trigger Assembly irutiates a pulse 
or a full chain of events at the push of a 
button. 

The Trigger Assembly produces a de- 
bounced output pulse nominally 2 ms in 
width and 3 V in amplitude (from 50 
ohms) with rapid rise and fall times It will 
send pulses as fast as the operator can cy- 
cle the pushbutton. 

Automated Triggering with the DD 501 

Both the PG 507 and the PG 508 can be 
adapted with the DD 501 to provide 
automated triggering in a gated or 
delayed trigger mode. For more informa- 
tion on the DD 501 see the Function 
Generators section. 

50 Ohm Precision Coaxial Cable 

The PG 502, PG 506, and SG 506 are in- 
ternally calibrated for use with this 3-ft, 
50 ohm, coaxial cable into a 50 ohm load. 

Rise Time Limiter 

For use with the PG 502 Pulse Generator 
which has a pulse rise and fall time of less 
than one nanosecond. In some applica- 
tions, such as TTL logic where slower rise 
time is needed, this fast pulse can be 
limited to six nanoseconds by using the 
rise time limiter 



ORDERING INFORMATION 

PG 508 .50-MHz Piiisp Generator .$2,360 
Includes: Instruction manual (070-2044-01). 
PG 508T 50-MHz Pulse Generator $2,780 
Includes: PG 508, TM 503A Mainframe, and 
016-0195-03 Blank panel. 
For counted burst order the DD 501 
Digital Delay $1,930 
Suggested 10-inch BNC 50-ohm 
cable (2 required) for interconnec- 
ting PG 508 and DD 501 
Order 012-0208-00 $28 
PG 507 50-MHz Pulse Generator $2,975 
Includes: Instruction manual (070-2962-00). 
PG 602 250-MHz Pulse Generator $3,100 
Includes: Instruction manual (070-1598-01). 
PG 501 50-MHz Pulse Generator $870 
Includes: Instruction manual (070-1361-01). 
DD 501 Digital Delay. $1,930 
Includes: Instruction manual (070-1818-01). 

RECOMMENDED PROBES 
See Signal Acquisition section. 
P6062B— IX/lOX, dc to 100 MHz. $175 
P6108A— lOX, dc to 100 MHz. $75 
P6122— lOX, dc to 100 MHz. $58 

OPTIONAL ACCESSORIES 

50-n Cable— Order 012-0482-00 $29 
Trigger Generator — 

Order 016-0597-00 <260 
Risetime Limiter — 

Order 015-0249-00 t200 
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SIGNAL CONDITIONERS 




PRODUCT SUMMARY 

The TM 500 Signal Conditioners offer 
unique capabilities for solving electrical 
measurement-and-analysis problems. 
Compact portability and plug-in flexi- 
bility allow complete lab instrumentation 
set-ups within stringent space and budget 
limitations. 

These versatile signal alteration devices 
are applicable to a broad range of 
measurement needs including: preampli- 
fication of low-level signals, addition or 
removal of dc offset, integration, dif- 
ferentiation, or summing of multiple 
signals; impedance transformation; or 
amplification (to 80 V peak-to-peak). 

CURRENT PROBE 

The AM 503 is specifically designed to 
work with the A6302/A6303 Current 
Probes and incorporates a feature that 
limits the bandwidth to 5 MHz to 
eliminate transients or noise. An il- 
luminated knob skirt indicates calibrated 
current per division. 



The AM 503/A6302 and AM 503/A6303 
Current Probe Systems have a wide 
variety of applications from SCR and 
power-supply measurements to medical 
applications. These probes use inductive 
coupling to minimize interference with 
the circuit under test. 

A current probe package is available 
(AM503S) that includes the AM503, 
A6302 (and/or A6303), and the 
016-0362-02 Tbol Box Module for probe 
storage, all in a TM502A Power Module. 

DIFFERENTIAL AMPLIFIERS 

The versatile AM 502 Differential Ampli- 
fier lets you control gain, dc offset, and 
low-frequency and high-frequency 
response for maximum rejection of un- 
wanted signals. Ac^ustable dc offset 
allows high amplification even when low- 
level signals have a dc component of up 
to 1 V. High-performance features of the 
AM 502 are a dc-to-1 MHz bandwidth and 
100-dB common-mode-rejection ratio. 



OPERATIONAL AMPLIFIER 

The AM 501 Operational Amplifier's out- 
put power (±40 V and ±50 mA across 
800-fi loads) is more than adequate for 
most electronic and electro-mechanical 
applications. This high-output unit has 
front-panel connectors that let you 
change configurations by selecting feed- 
back components. The AM 501 is easily 
set up for differentiation, integration, 
summing, and impedance-transformation 
problems. 

By combining an oscilloscope, such as the 
SC 504, with the AM 503/A6303 Current 
Probe Amphfier in a TM 500/TM 5000 
mainframe, you will have a convenient 
and compact high-current amplifica- 
tion/measurement system. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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AM 503/AM 503S 

• Displays Current Signals on an 
Oscilloscope 

• Current Range, Maximum Current, 
Bandwidth Determined by Probe 

The AM 503 Current-Probe Amplifier 
allows display of current on any oscillo- 
scope having 10 mV/div sensitivity, 50-ohin 
or 1-megohm input, and (for performance 
to full bandwidth) at least 100 MHz when 
using the A6302 or 50 MHz when using 
the A6303. The amplifier attenuator has 
12 calibrated steps in a 1-2-5 sequence, 
and the knob-skirt is illuminated to in- 
dicate current per division. 

CHARACTERISTICS 

(When used with the A6302 or A6303 Current 
Probes. ) 

Maximum Input Current — 20 A (dc + peak 
ac) for A6.3()2. lOOA (dc + peak ac) for A6303. 
Maximum Voltage for Current Under Test 
(Bare Conductor) — 500 V (dc + peak ac) for 
Af)302. 700 V (dc + peak ac) for A6303. 
Bandwidth ( - 3 dB)— DC to at least 50 MHz 
with A63()2. IX: to at least 15 MHz with A6303. 
Rise Time (Full Bandwidth)— 7 ns or less 
with A6.302. 23 ns or less with A6303. 
Deflection Factor — 1 itiA/div to 5 A/div for 
A6302. 20 mA/div to 50 A/div for A6303. In a 
1-2-5 sequence for both probes. 
Attenuator Accuracy — Within 3% of indi- 
cated Current/Uiv for both probes. 

AM 502 

• 1 to 100,000 Gain 

• 100-dB CMRR 

• Selectable Upper and Lower -3 dB 
Points 

• DC to 1 MHz Maximum Bandwidth 

• Adjustable DC Offset 

The AM 502 Differential Amplifier 
features wide bandwidth, high CMRR, 
and selectable calibrated gain and filter- 
ing. Well-suited for general-purpose or 
laboratory work, it can drive oscillo- 
scopes, monitors, chart recorders, dis- 
plays, or processing devices. In the unity- 
gain mode, it can be used as a signal con- 
ditioner. Input dc offsetting to +1 V is 
provided. 



CHARACTERISTICS 

AMPLIFIER 

Gain— 100 to 100,000; 1-2-5 sequence; ac- 
curate within 2%. IX gain obtained by lOOX 
attenuation. 

HF - 3 dB Point— Selectable in 9 steps (1-3 se- 
quence) from 100 Hz to 1 MHz, Upper -3 dB 
point reduces to 500 kHz at 50 k gain; 250 kHz 
at 100 k gain. 

LF -3 dB Point— Selectable in 6 steps from 
0.1 Hz to 10 kHz; ac coupling limits -3 dB point 
to 2 Hz or less. 

Variable DC Off set— At least ± 1 V. 
Common-Mode Rejection Ratio — Normal 
Mode: At least 100 dB, dc to 50 kHz. -100 
Mode: at least 50 dB, dc to 50 kHz. 

INPUT 

Input Gate Current— ±100 pA for T s30°C. 
Maximum Voltage Drift— 100 ;»V/°C referred 
to input Normal mode. 
Maximum Noise — <25 /tV (tangentially 
measured) referred to input Normal mode. 
Maximum Input Voltage — Normal Mode DC 
Coupled: 15 V (dc + peak ac). - 100 Mode DC 
Coupled: 350 V (dc + peak ac). AC Coupled: 
350 V (dc + peak ac) with coupling capacitor 
precharged. 

Input R and C— 1 Mfl paralleled by =47 pF. 
Input impedance can be increased to a FET in- 
put via a simple internal jumper change. 

OUTPUT 

Maximum Output — ±5 V, ±20 mA, output 

resistance is 5 11 or less. 

Minimum Load Impedance — 250 

Over Range — FYont-panel lamp indicates most 

over-range conditions. 

AM 501 

• ±40-V, 50-mA Output 

• Open-Loop Gain 10,000 

• 50 V/^ Slew Rate 

• Symmetrical Differential Design 

The AM 501 Operational Amplifier 
features high input impedance (FET), 
high slew rate, a wide range of input and 
output voltage, and high output current. 
Applications include: amplification, im- 
pedance transformation, integration, dif- 
ferentiation, and summing. It is well- 
suited as a post-amplifier or offset- 
generator for signal soiux;es, including TM 
500 modules. 



CHARACTERISTICS 

AMPLIFIER 
Open Loop Gain— At least 10,000 at 60 Hz into 
800-n load. 

Unity Gain Bandwidth — At least 5 MHz into 
800-n load. 

Common-Mode Rejection Ratio — IVpically 
> 20,000 to 1 at 60 Hz for common-mode 
signals up to ±40 V. 

Slew Rate— At least 50 V/^ s into an 800-Q 
load. 

INPUT 

Input Bias Current— IVpically <500 pA at 
25 °C, <2 nA at 50 °C. 
Drift— < 100 ^V/°C. 
Noise — < 10 /iV rms. 

Maximum Differential Input Voltage— 80 V. 
OUTPUT 

Voltage Range— At least ±40 V into 2 kO. 
Current Limit — At least ±50 mA. 
Open Loop Output R— = 150 Q. 
AM 501 Accessory Auxiliary Circuit 
Board Kit 

The Auxiliary Circuit Board Kit attaches 
to the input and output terminals on the 
front of the AM 501 Operational 
Amplifier. The kit is a pc board that has 
six terminal studs for attachment to the 
amplifier's banana jacks and is approx- 
imately 2.5-inches square. This permits 
the designer to build a circuit of resistors, 
capacitors, and other components for use 
in coi\junction with the AM 501 's input, 
output, or feedback circuits. 



ORDERING INFORMATION 

AM 503 Current-Probe Amplifier SI, 240 
Includes: 50 ohm cable with BNC 50-0 ter- 
minator; Instruction manual. 
AM 503S Current Probe System $2,120 
Includes: AM 503, A6302 (calibrated 
to AM 503). Tbol Box, TM 502A 
A6302 Current Probe. See page 540 $625 
Includes: Five-inch ground lead (175-0124-01); 
Three-inch ground lead; Two alligator clips; In- 
struction manual. 

A6303 Current Probe. See page 540 $1,180 
Includes: Carrying case; Instruction manual 
(070-3906-01). 

AM 502 Differential Amplifier $1,425 

Includes: Instruction manual. 

AM 501 Operational Amplifier $840 

Includes: Instruction manual. 

Auxiliary Circuit Board Kit 

Order 013-0146-00 $27 
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Ml 5010/MX 5010 

The Ml 5010 and MX 5010 comply with 
IEEE Standard 488,1-1987, and with 
Tektronix Standard Codes and Formats. 



GPIB 

IEEE-48a 



• Up to Six Functions at One Address 

• D-to-A, A-to-D Conversion 

• Low-Level SIgnai Scanning 

• Digital I/O 

• Digital Word Acquisition and 
Generation 

• Built-in Time-of-Day and Pacing 
Clock 

• Common Buffer for Controller-Free 
Operation 

The MI 5010/MX 5010 Multifunction In- 
terface System consists of the MI 5010 
Multifunction Interface, the MX 5010 
Multifunction Interface Extender, and 
seven different types of function cards. 
These cards are capable of a variety of 
functions typically required in automated 
test-system interfacing, data acquisition 
and generation, and process control. 

The MI 5010 and MX 5010 each house up 
to three function cards, in any combina- 
tion. The MI 5010 provides the com- 
munication between the system con- 
troller and the function cards. The MX 
5010 is always used with an MI 5010, ex- 
tending its control to six function cards 
at one GPIB address. 

The function cards available for the MI 
5010/MX 5010 Multifunction Interface 
System are: 50M10 Analog-to-Digital Con- 
verter, 50M20 Digital-to-Analog Con- 
verter, 50M30 Digital I/O, 50M40 Relay 
Scanner, 50M41 Low-Level Scanner, 



50M50 Memory, and 50M70 Development 
card. Each function card contains its own 
ROM with the specific firmware and its 
own unique set of commands required for 
its particular function. Each card can be 
operated in any slot of the MI 5010 and/or 
MX 5010 regardless of the other cards in 
the system. 

In addition to providing the interface be- 
tween the function cards and the system 
controller, the MI 5010 also has its own 
intelligence and a built-in command buf- 
fer This buffer is capable of storing up 
to 300 system commands and executing 
them in sequence, paced by the on-board 
time-of-day and pacing clock or by signals 
from the system under test. It requires no 
interference from the system controller, 
thus freeing the controller to direct ac- 
tivity elsewhere in the system. 

IEEE Standard 488-1978 Interface 
Function Subsets Implemented — SHI, 
AHl, T6, L4, SRI, RLO, PPO, DCl, DTI, CO. 



ORDERING INFORMATION 

MI 5010 Multifunction Interface $1,760 
Includes: Instruction manual (070-3712-00); in- 
strument interface guide (070-5187-00); 
reference guide (070-3882-00). 
MX 5010 Interface Extender $740 
Includes: Same as MI 5010. 



50M10 Programmable A-D Converter 

• 12-Bit Resolution 

• 32-fts Conversion Time 

• Four Voltage Ranges ±100 mV to 
±100 V 

• Data Thinsfer via GPIB or Front- 
Panel Connector 

The 50M10 uses a 12-bit successive ap- 
proximation conversion technique with a 
track-and-hold amplifier to achieve a 
total conversion time of 32 /as or less (ap- 
proximately 30,000 conversions per sec- 
ond). Using the front panel connector, 
conversion values can be sent over the 
GPIB (via the MI 5010) or to external 
memory devices (such as the 50M50 
Memory card). In either case, data is 
transferred in two 8-bit bytes. 

Four voltage ranges are provided, 
manually selectable by on-board jumpers: 
+ 100 mV, -H 1 V, +10 y, and -i- 100 V. The 
total span for each range is divided into 
4096 parts (12-bits). The front-panel 
analog input connections (high and low) 
can be elevated to a potential of -i-340 
volts, dc plus peak ac. 

Two handshaking modes are provided, 
one for communication with devices 
faster than the 50M10, and the other for 
communication with devices slower than 
the 50M10 (the 50M10 must be clocked by 
the external receiving device). Front- 
panel control lines permit the 50M10 con- 
versions to be triggered, gated, or trig- 
gered within a gate. 

CHARACTERISTICS 

Maximum Conversion Rate — 32 us. 
Maximum Aperture Time — < 400 ns. 
Accuracy (Full Scale) 



Range 


18 to 28'>C 


to +50*C 


100 mV 


±0.15% 


±025% 


1 and 10 V 


-•■0.075% 


±0125% 


100 V 


±0125% 


±02% 



Amplifier Settling Time— 100-mV Range: 
< 150 us. 1-V Range: s25 us. 10-V Range: slO 
;xs. 100-V Range: <30 /is. 
Input Impedance — 100-mV, 1-V and 10-V 
Ranges: alO'" tl. 100-V Range: >1 Mil. 
Digital-Data Transfer Format— 12-bit word 
transferred in two bytes, lugh byte first. Lower 
six bits of each byte contain data, seventii bit 
is high byte/low byte indicator, eighth bit is 
unused. 



ORDERING INFORMATION 

50M10 Analog-to-Digital 
Converter Card $895 
Includes: Interfacing cable; Instruction 
manual; Reference guide. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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50M20 Programmable D-A Converter ORDERING INFORMATION 



• 12-Bit Resolution 

• Voltage or Current Mode 

• 20-/XS (Maximum) Conversion Time 

• 250 V RMS Isolation 

• Mnemonic Instructions 

• Self-Test and Error Indicators " 

• UL 1244 Listed 

The 50M20 converts digital data to either 
analog voltage or current. The voltage or 
current mode is selectable manually via 
an on-board switch. 

Data format is 12 bits, sent in two sequen- 
tial 7-bit words. Data can be sent via the 
IEEE Standard 488 (GPIB) using the Ml 
5010 as the interface, or from an exter- 
nal (front connector) bus for high-speed 
data transfer (with appropriate hand- 
shake lines). On board firmware will con- 
vert commands and data to the proper 
format to perform the required digital-to- 
analog conversion. Two lines at the front- 
panel connector are provided to hand- 
shake data into the 50M20 from the user's 
external system. 

System commands sent to the MI 5010 
microprocessor, along with specialized 
programming commands unique to the 
50M20, control the source and the format 
of the digital data. The 50M20 can be pro- 
grammed to resjxjnd to either external or 
internal system triggers. 



CHARACTERISTICS 

VOLTAGE MODE 

Range— -10.240 to -h 10.235 V. 
Accuracy— ±10.0 mV( + 20 to +30°C) ±15 mV 

(0 to +50°C). 

Resolution (1 LSB)— 5 mV. 

Total Conversion Time (Maximum) — 20 /is. 

Output Ripple and Noise — <5 tnV p-p at 

5-MHz BW. 

Output Current Range — to ±5 mA. 

CURRENT MODE 

Range— -20.48 to +20.47 mA. 
Accuracy— ±20 /lA ( + 20 to +30°C) ±40 /lA 
(0 to +50°C). 

Resolution (1 LSB)— 10 nA. 
Total Conversion Time (Maximum) — 20 ns. 
Output Ripple and Noise — <15 nA, p-p, at 
5-MHz BW. 

Compliance Voltage — ±11 V. 
Isolation— 250 V RMS maximum to ground. 
Digital-Data Transfer Format— 12-bit word 
transferred in two bytes, high byte first. Lower 
six bits of each byte contain data, seventh bit 
is high byte/low byte indicator, eighth bit is 
unused. 



50M20 Digital-to-Analog 

Converter Card »910 

Includes: Interfacing cable; Instruction manual 

(070-3724-01); Reference guide. 



50M30 

Programmable Digital Input/Output Card 

• 16 Digital Input and 16 Digital 
Output Lines 

• Data Entry/Output Formats In 
Decimal, Binary, or Hex 

• Triggered Externally or On 
Command 

• Mnemonic Instructions 

• Self-Test and Error Indicators 

> UL 1244 Listed 

The 50M30 provides 16 digital input and 
16 digital output lines. The digital inputs 
accept data from pushbuttons, switches, 
contact closures, and most digital devices 
capable of supplying TTL output levels. 
The digital outputs provide TTL levels to 
control various types of test and measure- 
ment instruments, relays, indicators, etc. 
The digital outputs can be configured for 
open-collector outputs by positioning in- 
ternal jumpers and using power supplied 
by the user. 

System commands sent to the MI 5010 
microprocessor, along with specialized 
programming commands unique to the 
50M30 control the selection of the data 
input/output channels and the arming/ 
trigger functions of the card. 

Four lines at the front-panel connector 
operate as input/output pairs to hand- 
shake data with the user's external 
system. One handshake pair allows the 
user's data source to be synchronized 
with the 50M30 data-input register and 
the other handshake pair allows the 
user's data storage device to be syn- 
chronized with the 50M30 data output 
register. 

CHARACTERISTICS 

Data Outputs Using Internal Supply — 

16 open-collector TTL with 2 kf) pullup 
resistors. Logical "1": +5 V ±2% (open cir- 
cuit). Source current is -2.5 mA ±7% max- 
imum. Logical "0": 0.2 V. Sink current is -40 
mA maximum. 



Data Outputs Using External (User) 
Supply — Maximum Voltage: +15 V. Pullup 
Resistors: 2 ktl. Logical "1" equal to external 
supply voltage (open circuit). Source current 
is 7.5 mA ±5% plus external supply tolerance. 
Logical "0": 0.2 V. Sink current is 40 mA 
maximum. 

Data Inputs — Input Buffers; 16 Schmitt trig- 
gers. Logical "1" (+V Threshold): +1.6 V 
±25%. Source current is -0.14 mA nominal, 
-0.16 mA maximum. Logical "0" (-V 
Threshold): +0.8 V ±40%. Source current is 
-0.18 mA nominal, -0.21 mA maximum. 



ORDERING INFORMATION 

60M30 Digital Input Output Card $495 
Includes: Interfacing cable; Instruction manual 
(0707-3722-00); Reference guide. 



50M40 

Programmable Relay Scanner Card 

• 16 Mercury-Wetted Relay Contacts 

• User-Configurable 1, 2, 4 Groups 

• Triggered Externally or On 
Command 

• Mnemonic Instructions 

• Self-Test and Error Indicators 

« UL 1244 Listed 

The 50M40 provides 16 independent, nor- 
mally open relay contacts. The relay con- 
tacts can be used as switch closures to 
supply power to several external points 
from one source, or scan several sources 
and supply various inputs to a single 
measurement device. 

The desired relay switch pattern is con- 
figured by the user with internal jumpers. 
When the configuration has been 
established, the relay-scanning sequence, 
open and close operations, and triggering 
events are programmed over the IEEE 
Standard 488 (GPIB) Bus. 

Two logic signal Unes on the front-panel 
connector are provided for externally 
controlling the 50M40— one as an output 
(Ready) to indicate to the user when the 
relays have settled, and the other as an 
input (Ext Trig) to tell the MI 5010 micro- 
processor that the user is ready for the 
relay switch configuration to close. Three 
possible configurations are: 

4 groups of 4 individual relays 
2 groups of 8 individual relays 
1 group of 16 individual relays 
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CHARACTERISTICS 

Type of Relays — Mercury welted reed. 
Possible Configurations (Jumper Selec- 
table)—! of 4, 4 each. 1 of 8, 2 each. 1 of 16, 
1 of 12, and 1 of 4, 1 each. 
Maximum Applied Voltage— 40 V dc plus 
peak ac. 

Maximum Carry Current — 1 A. 
Breakdown Voltage — 100 V dc plus peak ac. 
Contact Resistance — 0.15 Q nominal (end 
of life). 



ORDERING INFORMATION 

50M40 Relay Scanner Card $695 
Includes: Interfacing cable (015-0430-00); In- 
struction manual (070-3723-00); Reference 
guide. 



50M41 

Programmable Ljow-Level Scanner 

• 10 Differential Contact Pairs Pius 
Guard 

• <1 /iV Thermal Offset 

• User Configurable 

• Handshake Lines to Permit External 
Control 

The 50M41 provides ten pairs of guarded, 
normally open relay contacts with less 
than one microvolt of thermal offset in 
each channel. Each differential pair of 
contacts is accompanied by a third con- 
tact to switch the shield or guard cormec- 
tion. The ten sets of relay contacts can 
be configured as two groups of five in- 
dividual relays with two commons, or as 
one group of ten individual relays with 
one common. The desired relay switch 
pattern is configured by internal jumpers. 
A tree relay can be included in the 1 of 
10 configuration to reduce capacitive 
loading and potential noise problems 
when using more than one 50M41 in a 
system. Two handshake lines are pro- 
vided for externally controlling the 
50M41. 



CHARACTERISTICS 

Type of Relays— 10 sealed low thermal EMF 
relays configurable as one 10-to-l switch or two 
5-to-l switches. 

Thermal Offset— < 1 fiV differential; <2 /iV 
differential with tree switch. 
Maximum Scan Rate — 2 200 cycles/s. 
Maximum Applied Voltage (High, Low or 
Guard of Any Channel to Chassis)— 350 V 
dc + peak ac. 

Maximum Switched Voltage — 150 V dc + 
peak ac (not to exceed V A rating). 
Maximum Carry Current — 250 mA. 
Maximum Switched Current — 10 mA. 
Maximum Switched V A — 0.15. 



ORDERING INFORMATION 

50M41 Low-Level Scanner Card $995 
Includes: Interfacing cable (015-0430-00); In- 
struction manual (070-4557-00); Reference 
guide. 



50M50 

Programmable Memory Card 

• 16K-byte Digital input/Output 

• Single 16-Bit or Dual 8-Bit Channels 

• independent Dual-Channel 
Operation 

• 200-kHz Acquisition or Generation 
Rate 

• TTL levels 

• External Handshake Lines 

This 16K-byte digital input/output device 
can be configured, under program con- 
trol, as a single 16-bit input/output port 
or as two 8-bit input/output ports. These 
ports can be connected to any of 16 data 
buffers, which can be programmed to dif- 
ferent lengths. The total memory of all 
the buffers cannot exceed 16K bytes. 

The 50M50 is intended to be used as a 
digital-word generator and/or as a fast, 
digital-data acquisition buffer. As a 
digital-word generator, it can be used 
with a digital-to-analog converter, such as 
the Tfektronix 50M20, to function as an 
arbitrary waveform generator. As a high- 
speed data-acquisition buffer, it can be 
used with an analog-to digital converter, 
such as the Tfektronix 50M10, as an off- 
line, high-speed analog signal- 
measurement system or as a waveform 
digitizer. 

The 50M50 can be programmed to input 
or output data on two different channels 
simultaneously, or to input data on one 
channel while outputting data on the 
other channel. System commands to the 
50M50 control the selection of input/out- 
put channels, the control of the data buf- 
fers, and the arming functions of the 
card. 

Four handshake lines are provided at the 
front panel to permit synchronization 
with the user's external system (one pair 
for each channel). Other external control 
lines permit pacing and control of data 
output and disabling of data input. 

CHARACTERISTICS 

Data Outputs — 8 or 16 low-power Schottky 
TTL lines. Logical "1": +5 V ±2% (open cir- 
cuit). Source current is 2.5 ntA + 2% -1% max- 
imum. Logical "0": <0.7 V. Sink current is 40 
mA maximum. 



Data Inputs- 8 or 16 low-power Schottky TTL 
lines. Logical "1" ( + V Threshold): +1.5 to +2 
V. Source current is -0.16 mA maximum. 
Logical "0" (-V Threshold): +0.6 to +1.1 V. 
Source current is -0.21 mA maximum. 
Maximum Data-Transfer Rate— 8-Bit Bytes: 
200 kHz ±2%. 16-Bit Bytes: 125 kHz ±2%. 



ORDERING INFORMATION 

50M50 Memory Card $995 
Includes: Interfacing cable (015-0430-00); In- 
struction manual (070-4550-01); Reference 
guide. 



50M70 

Programmable Development Card 

• 32 Data I/O Ports 

• interrupt and Trigger Lines 

• Vector Board Development Region 

• Mnemonic instructions 

• Self-Test and Error indicator 

The 50M70 provides the means of 
developing a unique circuit and interfac- 
ing it to the GPIB without the need for 
designing and building the GPIB interface 
itself. With the 50M70, the user can 
create a specialized function card to be 
used in the MI 5010/MX 5010 Multifunc- 
tion Interface System. When completed, 
the circuit can be programmed in high- 
level language over the GPIB. 

The 50M70 contains two 68B21 16-bit 
interface-logic registers (PIAs), address 
and data buffers, its own firmware, and 
a 4x4 inch breadboard area for circuit 
development. The 32 data lines of the 
PIAs can be individually programmed as 
inputs or outputs. The PIAs also provide 
three sets of programmable two-wire 
handshake lines to permit triggering of 
the external system by the 50M70 or of 
the 50M70 by the external system. 

Typical 50M70 applications are special- 
ized A/D and D/A converter functions, 
counter/timer appUcations, special com- 
murucation interface functions, keyboard 
and display functions, digital comparators 
for triggering and interrupt functions, etc. 



CHARACTERISTICS 

Data Input/Outputs and Handshake 
Lines — Output High Level: +2.4 V minimum, 
+ 5.5 V maximum. Maximum Load Current: 
-200 Ilk. Output Low Level: V miiumum, 
+ 0.4 V maximum. Maximum Sink Current: 3.2 
mA. Input Load Current: 1.3 mA nominal, 2.4 
mA maximum. 

DC Voltage Sources Available on the 
Card— + 26 and -26 V ±9%, 100 mA max- 
imum; + 8 V ±5%, 600 mA maximum; +5 V 
±5%, 1.5 A maximum. Tbtal Combined Power 
Limit: 7.5 W. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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ORDERING INFORMATION 

50M70 Development Card S410 

Includes: Interfacing cable; Instruction manual 
(070-3725-00); Reference guide. 

OPTIONAL ACCESSORIES 
MULTIFUNCTION INTERFACE SYSTEM 
Interfacing Cable — 50-conductor 
flat ribbon cable with connector to 
mate with front-panel connector of 
any Multifunction Interface System 
function card. Other end of the 
48-inch cable terminates in bare 
tinned leads. (This cable is a standard 
accessory with 50M20, 50M30, 
50M40, and 50M70 cards.) Older 
015-0430-00 $80 
Single-Width Interfacing Adap- 
ter — Mates with any single Multi- 
function Interface System function 
card to permit customized interface 
wiring between cards or to external 
system under test. Will accommo- 
date up to five screw-terminal blocks 
(131-3083-00 below). Order 
015-0466-00 J215 
Screw-Terminal Block — Mounts in 
015-0466-00 Interfacing adapter 
above to permit wiring changes 
without soldering (ten terminals per 
block). Order 131-3083-00 $10.25 
Triple-Width Interfacing Adap- 
ter — Mates with up to three Multi- 
function Interface System function 
cards in an MI 5010 or MX 5010 to 
permit interface wiring among cards 
or to external system under test. 
Contains two 131-3083-00 screw- 
terminal blocks. Order 015-0473-00 $330 
Multifunction Interface System 
Card Extender — Permits operation 
of a function card while extended 
from the front of an MI 5010 or MX 
5010. Order 067-1066-00 $215 
Function Card Access Shield- 
Dummy function card of insulating 
material to protect against possible 
electrical shock or damage in partial- 
ly filled MI 5010 or MX 5010. Order 
020-0836-00 $65 




SI 5010 Programmable Scanner 



SI 5010 



GPIB 

iEEE-4ee 



The SI 5010 complies with IEEE Stan- 
dard 488.1-1987, and with Tektronix 
Standard Codes and Formats. 



• Software Configurable as: 

1 Group of 16 Channels 

2 Groups of 8 Channels 
4 Groups of 4 Channels 

• 350-MHz Bandwidth in 4-Channel 
Configuration 

• External Handshake Lines 

• Built-in TIme-of-Day and Pacing 
Clocl( 

• Command Buffer for Controller-Free 
Operation 

The SI 5010 Programmable Scanner pro- 
vides the capability of switching and 
routing up to 16 high-frequency input 
and/or output signals. It always maintains 
a clean 50-n environment through the use 
of 50-Q coaxial reed relays. The software- 
configurable basic four-channel arrange- 
ment allows the SI 5010 to be used for 
point-to-point switching (any connector 
to any other connector), or to be used in 
a wide variety of fan-in and/or fan-out 
configurations. 

The SI 5010 has its own intelligence and 
a built-in command buffer capable of 
storing up to 300 system commands and 
executing them in sequence. It is paced 
by the on-board time-of-day and pacing 
clock or by signals from the system under 
test. This requires no interference from 
the system controller, thus freeing the 
controller to direct activity elsewhere in 
the system. 



Two handshake lines are provided for ex- 
ternally controlling the SI 5010. An Ext 
Trig line is provided to allow the SI 5010 
switching to be initiated by the external 
system under test, and a Ready line in- 
dicates to the external system when the 
relays have settled. 

CHARACTERISTICS 

RF Connectors— 20 BNC cormectors, 16 chan- 
nels and four commons. 
Control Input (Ext Trig)— External Trigger: 
TTL compatible 

Control Output Data Accepted (Ready) — 

TTL compatible. Output goes high when relays 
have settled. 

Channel Configuration (Software Selec- 
table)—!, 2, 3, or 4 groups of 4 channels. 2 
groups of 8 channels. 1 group of 16 channels. 
Frequency Response — Any 1 Group of 4: -3 
dB at 350 MHz, decreasing to - 6 dS at 500 
MHz or greater Any 1 Group of 8: -3 dB at 
175 MHz or greater Any I Group of 16: - 3 dB 
at 80 MHz or greater 

Port (Channel) Isolation— 40 dB at 100 MHz. 
Characteristic Impedance (Each Chan- 
nel)— 50 0. See VSWR specification. 
Rise Time (Each Channel)— < 1 ns. 
Voltage Standing Wave Ratio (VSWR)— Any 
4 Channel Group: 1.25:1 at 100 MHz, increas- 
ing to 1.8:1 at 350 MHz. Any Other Combina- 
tion: 1.5:1 at 100 MHz. 2:1 at 225 MHz. 
Insertion Loss— < 1 dB at 100 MHz. 
Channel Delay Matching — Any Group of 4: 
50 ps. Any Group of 8: 110 ps. Any Group of 
16: 310 ps. 

TVpe of Relays— 16 Fbrm A, EAC 05Y21A1 40 
BAB, or equivalent. 4 Form "C", TO-5, 
Tfeledyne 712-6, or equivalent. PuU-In Time: 3 
ms. Release Time: 3 ms. Breakdown Voltage: 
350 V (dc + peak ac). Series Path Resistance 
(End of Life): 0.5 t). 

Peak Carry Voltage— Unterminated: 40 V 
maximum. ,50-Q Tbrminated: 12.5 V maximum. 
Peak Contact Current — 0.25 A maximum. 
Peak Switching Voltages — Unterminated: 15 
V maximum. 50-fi Terminated: 3.73 V 
maximum. 

Peak Switching Current — 0,01 A maximum. 



ORDERING INFORMATION 

SI 5010 Scanner $2,275 
Includes: Instruction manual (070-3721-00); In- 
strument interface guide; Reference guide. 

RECOMMENDED PROBES 

P6056— lOX Passive $200 

P6057— lOOX Passive $195 

P6202A— FET $735 

P6230— Bias/offset $420 
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TM 5003/TM 5006 

Power Module Mainframes 

1 The TM 5003 and TM 5006 comply 
with IEEE Standard 488,1-1987. 



GPIB 

IEEE-4g8 



The TM 5000 mainframes extend the con- 
venience of the TM 500 concept into the 
programmable instrument/IEEE Stan- 
dard 488 area. The TM 5003 accepts up 
to three instruments at one time; the 
TM 5006 accepts up to six. These two 
TM 5000 mainframes were designed 
specifically for use with the Tbktronix TM 
5000 line of programmable, IEEE Stan- 
dard 488 compatible test-and-measure- 
ment instruments. All of the TM 500 
manual plug-in instruments will also 
operate in these same mainframes allow- 
ing manual and programmable in- 
struments to be mounted together in 
acljacent slots. This capability permits 
unique compact combinations of test 
instruments to be assembled for specific 
test applications. 

TM 5000 instruments cannot be operated 
in TM 500 mainframes. 



Benchtop or Portability 

The two benchtop mainframes are the 
TM 5003 and the TM 5006. The TM 5003 
is the most compact, accommodating 
three single-wide plug-ins. The TM 5006 
includes a high-power compartment at 
the right-hand end to supply higher cur- 
rent levels to instruments that provide 
higher performance or higher-output 
levels. Both the TM 5003 and TM 5006 in- 
corporate a quiet fan for optimum cool- 
ing; have feet, tUt-bails, handles, and 
front-panel p)ower switches. Both operate 
from 110 or 220 V ac. 

All benchtop models have carry handles 
for portable applications. 

Raclcmount 

The TM 5006 Option 10 is electrically 
identical to the standard TM 5006 and 
features a slide assembly and handles, 
plus a higher-power fan than the bench 
version to accommodate the higher 
ambient temperatures often found in 
enclosed racks and consoles. Kits are 
available to rackmount a TM 5003 with 
a 4041 System Controller 



CHARACTERISTICS 

POWER REQUIREMENTS 

Both mainframes have manually selectable 
taps on the power transformer that permit 
operation on 100, 110, 120, 200, 220, or 240 V 

±10%. 

Power-Line Frequency Range— 48 to 66 Hz. 
Maximum Power Consumption — Shown in 
Mainframes Dimensions and Weights chart. 

PHYSICAL CHARACTERISTICS 
MAINFRAMES (WITHOUT PLUG-INS) 





TIM 5003 


TM 5006 


Dimensions 


mm 


in. 


mm 


in. 


Width 


230 


9.0 


445 


17.5 


Height 


194 


7.6 


194 


7 6 


Depth 


488 


19.2 


488 


19.2 


Weight ' 


kg 


lb 


kg 


lb 


Net 


8.6 


19.0 


14.5 


32.0 


Shipping 


12.0 


26.5 


20.9 


46.0 


Maximunn Power 










Consumption'' 


300 


V A 


650 


V A 



* /ictuut power cvrufurfipiivu tu^penus on 
plug-in selection and operating modes. 

ENVIRONMENTAL 

Temperature Range — Operating: to +50°C. 
Nonoperating: -55 to +75°C. 
Altitude Range — Operating: Sea level to 
4600 m (15,000 ft). Nonoperatii\g: Sea Level 
to 15,000 m (50,000 ft). 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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TM 500 Series 

Power Module Mainframes 

TM 500 plug-ins can operate in several 
different mainframes, including bench- 
top, portable, and rackmount configura- 
tions in the TM 500-Series and in the 
TM 5000-Series. This allows hundreds of 
different instrumentation packages to be 
configured for specific tasks. 

Benchtop 

Six benchtop mainframes are available in 
the TM 500-Series. The TM 501 is the 
most compact, accommodating a single- 
width TM 500 module. Others in the 
series include the TM 502 A, TM 503 A, TM 
504, and new TM 506 A. The TM 504 and 
TM 506A both include a high-power com- 
partment at the right side for higher cur- 
rent levels. The "A" version mainframes 
feature a convenient switch for changing 
from a 110 V ac to 220 V ac source, and 
the TM 506A incorporates a quiet fan for 
maximum cooling, all bench-top moduls 
have feet, tilt-bails, and handles, and 
operate from 110 to 220 V ac. 

Portability 

Most benchtop models have optional pro- 
tective front covers to further enhance 
portable applications. The TM 515 
Traveler Mainframe is designed for even 
greater multi-instrument portability. The 
TM 515 is moisture and dust resistant, and 
will withstand the rigors of transport. 

Rackmount 

The TM 506A is designed for rackmoun- 
ting with Option 10. This option includes 
a slide assembly and handles, plus a 
higher powered fan than the bench ver- 
sion to accommodate the higher ambient 
temperatures often found in enclosed 
racks and consoles. The TM 506A will ac- 
commodate all hardware options that 
apply to the TM 5006. 

Mainframe Rear Interface 

Both the TM 5000 and the TM 500 Main- 
frames offer the unique ability to have 
separate modular instruments intercon- 
nected through the internal rear interface 
board of each mainframe. For example, 
the rear trigger output of a signal source 
can be interconnected to speed precise 
voltage set-ups. Any module can be inter- 
nally connected througli the mainframe 
and externally interfaced at the rear 
panel. 

Most modules have additional signal or 
control lines at the back of the instru- 
ment and can be connected via the rear 
interface board to an option 02 main- 
frame rear panel BNC's or a multipin "D" 
connector. 



The TM 515 mainframe is available with 
an Option 05 interface that includes 
everything in the Option 02 except for the 
rear-panel male connector, mating cable 
"D" connector, and BNC connectors. 

A Kear Interface Data Book, and low -cost 
"Do it yourself Rear-Interface Modifica- 
tion Kits are available (see Optional Ac- 
cessories below). 

CHARACTERISTICS 

ENVIRONMENTAL 

Temperature Range — Operating; to +50°C. 
Nonoperating: -55 to +75°C. 
Altitude Range — Operating: Sea level to 
4600 m (15,(KX) ft). Nonoperating: Sea level to 
15000 m (50,000 ft). 

POWER REQUIREMENTS 

The mainframes have selectable taps on the 
power transformer that permit operation on 
100, 110, 120, 200, 220, or 240 V ±10%. 
Power-Line Frequency Range— TM 501: 48 to 
440 Hz. TM 502A/TM 503A: 48 to 400 Hz. 
TM504/ TM 506/RTM 506/ TM 515: 48 to 66 Hz. 
TM 515 (Purchased with Option 06): Extends 
upper power-line frequency range to 440 Hz. 



ORDERING INFORMATION 

TM 5003 Power Module Mainframe S850 
Includes: Instruction manual (070-2955-00). 
TM 5006 Power Module Mainframe S995 
Includes: Instruction manual (070-2950-00). 
TM 501 Power Module Mainframe $500 
Includes: Instruction manual (070-1304-01). 
TM 502 A $250 
Includes: Instruction manual (070-6502-00) 
TM 503A Pt>wer Module Mainframe $325 
Includes: Instruction manual (070-6568-00). 
TM 504 Power Module Mainframe $590 
Includes: Instruction manual (070-1716-01). 
TM 506 Power Module Mainframe $820 
Includes: Instruction manual (070-1786-02). 
TM 506A I\)wer Module Mainframe $650 
Includes: Instruction manual. 
RTM 506 Rackmount Power Module 
Mainframe $900 
Includes: Instruction manual (070-1786-02). 
TM 515 Power Module Mainframe $760 
Includes: Instruction manual (070-2020-02). 

OPTIONS 
Option 02— Rear Interface 
(TM 5003) +$100 
(TM 5006) +$190 
(TM 503A) + $75 

(TM 504) +$120 
(TM 506) +$180 
(TM 506A) +$150 
Option 05— (TM 515) Rear 
Interface + $90 

Option 06— (TN 515) 48 to 440 
Hz Fan. +$170 
Option 10 — Rackmount 
(TM 5006/TM 506A only) + $ 100 



Option 1 1— (TM 502A/TM 503A) 

Deletes handle -$10 

Option 13— (TM 502A/TM503A) 

Toolbox + $75 

Option 12— Option 02 and 10 

Combined 

(TM5006) + $290 

(TM506A) + $250 

INTERNATIONAL POWER PLUG OPTIONS 

Option A 1— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 



OPTIONAL ACCESSORIES 
Rear Interface Data Book — 

Order 070-2088-04 $18 
Rear Interface Modification Kit— 
(Three wide) Order 020-1611-00 $75 
(No BNCs) Order 040-0846-01 $90 

CONVERSION KITS 
Cabinet-to-Rackmount — Includes 
slide out assembly and fan 
(TM 5006, TM 506A) 

Order 040-0982-03. $195 

(TM 5003) Order 040-1257-00." 

(TM 5003 to 4041 Controller) 

Order 040-0984-01." 

Rackniount-to-Cabinet — Converts 

rackmount module to cabinet 

module. 

(TM 6006, TM 506A) Order 

040-0983-00. $90 

" Contact your local sales office. 

FLEXIBLE PLUG-IN EXTENDER CABLE 

Designed to couple a TM 500 or TM 5000 Plug- 
in with the mainframe rear-interface Iward 
connection extender, cables provide a com- 
pletely flexible connecting point outside the 
mainframe for plug-in operation during test or 
check-out. See page 421. 

RECOMMENDED CARTS 
See Cart section. 

206— Utility Cart $250 
K213— Lab Instrument Cart $625 
K217— Rack Instrument Cart $510 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



TCL/ MODULAR 
I LlX INSTRUMENTS 



AUXILIARY 
INSTRUMENTS 




FLEXIBLE PLUG-IN EXTENDER CABLE 

Designed to couple a TM 5(X) orTM 5(XX) Plug- 
in with the mainframe rear-interface board 
connection. 



ORDERING INFORMATION 

GPIB Extender Cable for TM 5000 
mainframes. Order 067-0996-00 *145 
Extender Cable for TM 500/ 
TM 5000 mainframes. 

Order 067-0645-02 »360 
GPIB Interconnecting Cables — 

(0.5 m) Order 012-1015-00 »85 
(2 m) Order 012-0630-01 »105 
(2 m) Double Shielded. 
Order 012-0630-03 SUO 




11 OS Battery Power Supply 

The Battery Power Supply is designed for 
u.se when suitable ac line power in 
unavailable. Operating time is dependent 
on the number and type of plug-ins be- 
ing powered and their operating mode. 
The following table shows estimated 
operating time for a full mainframe in a 



typical situation. 

TM 501 5.0 hours 

TM 502A 2.5 hours 

TM 503A 1.7 hours 

TM 504 1.3 hours 

TM .506 0.9 hours 

TM 515 1 hour 



ORDERING INFORMATION 

1105 Battery Pack $2,090 
Option 01—230 V Operation NC 



TM 500 Carrying Case 

These luggage-type carrying cases for TM 
500 equipment are molded of high- 
strength glass-epoxy. It is 610 mm 
long X 2 16 mm thick x 445 mm high, (24 
in. long by 8.5 in. thick by 17.5 in. high) 
and weighs «14 pounds empty. 



ORDERING INFORMATION 



Carrying Cases 

(TM 503 A) Order 1 6-0565-0 1 . $500 

(TM 504) Order 016-0608-00 $645 

(TM 515) Order 016-0643-00 $695 




Rain Covers 

These soft, weather-proof, vinyl-coated 
Rain Covers come in sizes for TM 503A 
and TM 504 instrument packages. 



ORDERING INFORMATION 

Rain Covers 



(TM 504) Order 016-0621-00 $45 
(TM 503) Order 016-0620-00 $35 




Protective Front Cover 

A snap-on front cover, molded of high- 
impact platic, is available for the TM503A 
(shown above), TM 504, and TM 506 
mainframes. 



OPTIONAL ACCESSORIES 



Front-Panel Cover — 

(TM 503A) Order 200-3554-00. $25 

(TM 504) Order 200-1727-00. $20 

(TM 506) Order 200-1728-00. $21 



Mainframe Retainer Bar 

Modifies the TM 504 or RTM 506/TM 506 
mainframe; each has a separate kit. In- 
itial installation requires replacement of 
an existing bottom member of the main- 
frame with a new part supplied in the kit. 



ORDERING INFORMATION 

Mainframe Retainer Bar Kit 

(TM 504) Order 020-0548-00. $55 
(TM 506/RTM) Order 020-0549-00. $60 

Accessory Pouch 

Made for carrying probes, cables, or other 
accessories, this soft vinyl pouch snaps 
on to the carrying handle of any TM 
5000/TM 500 mainframe or Tektronix 
oscilloscope, or the straps can be snap- 
ped together to form a carrying handle. 
Dimensions are approximately 9'/4 in. 
long X 5% in. wide X 2 in. high. 



ORDERING INFORMATION 

Accessory Pouch — Order 

016-0351-00. $32 

Lab Instrument Cart 

The Lab Instrument Cart accepts all TM 
5000/TM 500 mainframes that are up to 
four plug-ins wide, or an oscilloscope. See 
Cart section for additional information. 



ORDERING INFORMATION 

K213 Lab Instrument Cart $625 
OPTIONS 

Option 05— Delete Power Strip. NC 
Option 10 — 7854 keyboard drawer + $95 
Option 12—5000/7000 Series plug- 
in storage cabinet -I- $140 
Option 22 — Combines Options 10 
and 12. +$295 
Additional Lower Shelf- 
Order 436-0132-01 $65 
Safety Belt to secure oscilloscopes 
or TM 5000/TM 500 to top tray or 
lower shelves (not needed for 5000 
Series or 7000 Series on top tray). 
Order 346-0136-01 $32 

Blank Plug-in Panel 

The Blank plug-in Panel is used to cover 
unused openings in either the TM 5000 
or the TM 500 mainframes. 



ORDERING INFORMATION 

Blank Plug-in Panel 

Order 016-0195-03. $35 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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Plug-in Storage Compartment 

The plug-in storage compartment pro- 
vides storage space for probes, cables, 
"tees," accessories, and small tools. Inside 
dimensions: 250 mm long x 51 mm Wide 
X 106 mm High (9-7/8x2x4-1/4 inches). 



ORDERING INFORMATION 



Plug-in Storage Component 

Order 016-0362-02. 
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TM 500 Custom Plug-In Kits 

Complete test and measurement con- 
figurations may include relay circuits or 
manual switches for routing signals; test 
oscillators at preset frequencies for align- 
ment purposes and markers; digital logic 
circuits for sequencing, timing, and con- 
trol; special processors or converters; or 
any number of system elements that re- 
quire custom manufacture. This is why 
the TM 500 line includes custom plug-in 
kits. The kits provide perforated main cir- 
cuit boards that allow rapid construction 
and wiring of circuits using both discrete 
components and integrated circuits. An 
instruction sheet details the voltages and 
currents available in the power module. 
The finished special purpose circuitry or 
instrument is physically compatible with 
other TM 500 instrumentation. 



Single Compartment With Power Supply 

A blank plug-in kit complete with power 
supply parts and circuit board layout is 
now available. The kit comes with: 

1) A ground-referenced positive and 
negative supply, capable of 7 to 20 V 
at up to 400 mA. (Acyustment is 
centered at 15 V; change of resistor 
values required for total 7 to 20 V 
range. 

2) A ground-reference supply, nominally 
5 V, not adjustable, with up to 1 amp 
current capability. 

A series of TM 500 construction notes 
provide direction for building custom cir- 
cuits using the TM 500 Blank Plug-in Kits 
and standard components. 



ORDERING INFORMATION 

Custom Plug-in Kits — 

(Single Compartment with Power 

Supply) Order 040-0803-02 $135 

(Single Compartment) 

Order 040-0652-05 S135 

(Double Compartment) 

Order 040-0754-07 $200 

(Single Compartment Without ECB) 

Order 040-0821-03 $70 

Coaxial Cables, BNC F-F— 

(all PCs) 10-inch, 50-0. 

Order 012-0208-00 $28 

(PG 502/PG 506/SG 503) 3-ft, 50-Q 

Order 012-0482-00 $29 

Test Leads — 

(all DMMs) Black, 4-ft. 

Order 012-0425-00 $13.25 
(all DMMs) Red, 4-ft. 

Order 012-0426-00 $24 
(DM5120/5520) Order 012-0941-01 $49 
(all DMMs) Black, 4 ft. 
Order 012-0426-01 $24 
IVist-Lead Set— (all DMMs) 
Order 012-0427-00 $30 
BNC-to-RF Cable Adapter- 
DC 510/DC 5010) Order 012-0532-00 $42 
GPIB Interconnect Cables — 
(0.5 m) Order 012-1015-00 $85 
(2.0 m) Order 012-0630-01 $105 
(2.0 m, double shielded) 
Order 012-0630-03 $110 
Precision Voltage Divider — 
(PG 506) Order 015-0265-00 $195 
Remote Variable— (CG 5001) 
Order 015-0309-01 $475 
Comparator Head— (CG 5001) 
Order 015-0310-01 $690 
Pulse Head— (CG 5001) 
Order 015-0311-01 $1,495 
Manual Trigger Generator — 
(PG 501/all SCs) Order 016-0597-00 $260 
Adapters — 

(GR-to-BNC) Order 017-0064-00 $100 
(GR-to-BNC Female) 

Order 017-0067-00 $75 

(Female BNC-to-Dual Banana) For 

aU DMMs. Older 103-0090-00 $10 



(BNC-to-Tip Jack) For 

DC 503A/DC 5010/DC 5009. 

Order 175-3765-01 $39 

Power Divider — 50-Q. Order 

017-0082-00 $800 

Rear-Interface Signal Cable 

Kit— (FG 5010) Order 020-0701-00 $40 

Extender Cable— (TM 500/ 

TM 5000) Order 067-0645-02 $360 

Tunnel Diode Pulser- (PG 506A) 

Order 067-0681-01 $241 

Circuit Board Extenders — 

(Flexible) Order 067-0974-00 $380 

(Rigid) Order 067-0975-00 $125 

GPIB Extender Cable— (TM 5000 

only) Order 067-0996-00 $145 

Service Kit— (FG 5010) 

Order 067-1041-00 $510 

Rear-Interface Data Book — 

Order 070-2088-04 $18 

RECOMMENDED PROBES 
For DMMs 
High Voltage— 
(DM .501A/DM502A/DM5010) 
Order 010-0277-00 $185 
P6420— 2-m RF (DM 501A/ 
DM 502A/DM 5010) $155 
P6601— "ftmperature (DM 501A/ 
DM 502A) $250 
For Counters 
P6056— lOX, 50-n, 3.5 GHz 
(DC 503A/DC 509/DC 510/ 
DC 5009/DC 5010/DP 501) $200 
P6 101 A— IX, 34 MHz (DC 504A) $53 
P6106A— lOX, 300 MHz (DC 510/ 
DC 5010) $140 
P6125— 5X Passive (DC 503A/ 
DC 509/DC 510/DC 5009/DC 5010 $80 
P6201— FET, 900 MHz (DC 510/ 
DC 5101/DP 501) $1,280 
P6230— Bias/Offset, 1.5 GHz 
(DC 503A/DC 509/DC 510/ 
DC 5009/DC 5010/DP 501) $420 

SOFTWARE 
(See Test & Measurement Software section) 
S45F030— TEK EZ-TEST PC $1,795 
S45F902— Audio TPG for 
AA 5001/SG 5001 with 4041 $300 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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TSI 8150 (center rear) and family members. 

CONTENTS 

TSI 8150 Test System Interface . . 423 
TSX 8140 Expansion Chassis .... 425 
TSA 8140 Test System Adapter . . 426 
Auxiliary Card Racit, 

Auxiliary High Frequency 

Mounting Unit 426 

TSS40 Scanner 

Control Assembly 427 

TSD42 Digital Interface 427 

Scanner/Switch/Driver Cards 

TSS41 Low-Level Scanner Card . . 428 

TSS42 General Purpose 

Scanner Card 428 

TSS43 Power Switch Card 429 

TSS48 Matrix Switch Card 429 

Relay Driver Cards 429 

Scanner Modules Section Guide . 430 
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Scanner Module 431 

Instrumentation Cards 
NEW TSAD22 8-lnput A/D 
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COMPLETE SIGNAL SWITCHING/OUT 
INTERFACING SOLUTIONS IN A 
SINGLE PACKAGE 

The Tfest System Interface (TSI) family of 
off-the-shelf components can be easily 
and affordably configured to fit a major- 
ity of signal switching and DUT inter- 
facing needs. 

Systems can range in complexity from a 
mainframe and a single switching 
assembly, to DUT-interfacing adapters 
and multiple card/module switching con- 
figurations for up to 768 channels. DUT 



physical interfacing is accomplished with 
the Ttest System Adapter (TSA 8140). 
Cards and modules are available for 
switching signals ranging from microvolts 
to 2000 volts, from microamps to 10 amps, 
and from dc to 18 GHz. 

With the addition of the new iiistrument 
cards that fit in the TSI mainframe, much 
of the measurement and stimulus can be 
done right in the mainframe, freeing up 
GPIB ports and reducing bus traffic. 



Rackmounting is a standard feature of the 
TSI 8150, as well as IEEE-488 bus opera- 
tion. Along with this, you get conformi- 
ty with Ttek Codes and Formats, plus 
Ttektronix' high-quality documentation 
and after-sales support. 

Ttektronix offers the complete solution for 
your physical DUT-interfacing/signal- 
switching'multiplexing requirements. 



TSI 8150 



GPIB 



The TSI 8150 complies with IEEE Stan- 
dard 488.1-1987, and with Tektronix 
Standard Codes and Formats. 



• Complete Line of Scanner Cards, 
Modules, Plus "Instrument on a 
Card" Functionality 

• Complete Line of Accessories for 
Switch-Mounting and DUT- 
Interfacing Requirements 

• Flexible Mechanical Architecture 
Permits Signal Access From Front, 
Rear, or Both 

• Low-Noise Linear Power Supply and 
Remote Switching (at the DUT) for 
Signal Integrity 

• Intelligent Mainframe and Control 
Assemblies Free System Controller 
for Other Tasks 

• Real-Time Sequencing Maximizes 
Throughput 

In applications where DUTfe span a wide 
range of bandwidth, power, signal- 
routing, and physical-interfacing re- 
quirements, most test interfaces have had 
to be custom designed and built. In addi- 
tion to being time-consuming and expen- 
sive, these custom fabrications were dif- 
ficult and costly to maintain, and 
documentation was a problem. 

Now, Tektronix offers the solution! The 
TSI 8150 family of off-the-shelf com- 
ponents can be easily and affordably con- 
figured to fit a mjyority of signal switch- 
ing and DUT interfaceing needs. What- 
ever your signal-routing needs, the TSI 
8150 has the answer: digital or analog; 
front or rear signal access (or both); 
remote switching; signal levels from 
microvolts to 2000 volts; currents from 
microamps to 10 amps; and frequency 
ranges to 18 GHz (with less than 0.6 dB 
insertion loss and VSWR better than 
1.5:1). Two custom driver cards are 
available for routing specialty signals or 
for controlling devices such as actuators, 
solenoids, stepper motors, and robotics. 
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Physical interface to the DUT is provided 
by the TSA 8140 Ttest System Adapter. The 
T^A can be mounted horizontally, ver- 
tically, or in a system rack with optional 
rack slides. An extensive offering of 
interchangeable test adapters lets you 
test a wide variety of device types, such 
as hybrids, circuit boards, and com- 
ponents. Test adapters can be easily 
modified to accept various Zero Insertion 
Force (ZIF) sockets and adapters. An op- 
tional Tfest Head Receiver (021-0435-00) 
is Virginia Panel Corporation Series 3200 
compatible, which opens the door to a 
large selection of vacuum bed-of-nails 
test adapters for circuit board testing. 

Scanner cards and modules can be 
mounted in the mainframe, in the aux- 
iliary mounting units, or in the test 
system adapter, up to 40 feet away from 
the mainframe. Mounting the assembhes 
in the test-system adapter puts the 
switching as close to the DUT as possible, 
helping the TSI 8150 to ensure signal in- 
tegrity. Numerous other techniques are 
used to make sure your signals stay clean, 
such as individually shielded function 
cards and a low-noise linear power 
supply. 

Each scanner card, or each two identical 
scanner modules, has a dedicated control 
card that provides real-time control for up 
to 32 switches in any closure pattern, 
with storage of up to 500 test sequences. 
Add programmable make-before-break 
(MBB) or break-before-make (BBM) for 
each switch, and you have unparalleled 
control over your switches. 

Functionality of the TSI 8150 product 
family is further enhanced by a series of 
instrumentation cards. These cards go a 
long way toward providing "instrument- 
on-a-card" modularity. Unlike the scan- 
ner cards and modules and relay driver 
cards, these full-size cards do not require 
a control card. They are designed to work 
by themselves, or in combination with 
other TSI cards, in a variety of instrumen- 
tation applications. 

Expandability is another of the TSI 8150's 
strong points. With a maximum con- 
figuration utilizing a TSX 8140 Expansion 
Chassis, and 016-0861-00 Auxiliary Card 
Racks or 016-0862-00 Auxiliary Mounting 
Units, up to 768 channels can be scanned. 

The Basic Building Block 

The TSI 8150 mainframe is the basic 
building block of the Ttektronix TSI 8150 



Tfest System Interface family. It is an in- 
telligent and flexible interface mainframe 
that provides power, control, timing, and 
housing for TSI 8150 family scanner cards, 
modules, and instrument cards. 

A wide variety of scanner cards and 
modules are available: low-frequency 
cards; low- and high-voltage cards; power 
switches; and microwave switches. (Refer 
to the individual card and module 
specifications and ordering irtformation 
sheets.) 

The TSI 8150 family mechanical architec- 
ture provides flexible front or rear access 
to installed cards and modules. 

With the TSI 8150 family, one test set-up 
can combine total physical interfacing 
with the complete switching solution of- 
fered by the TSI 8150 line of scarmer cards 
and modules. The result is a test system 
interface qualified for many automated 
test applications. 

Tfest engineers will benefit from the flex- 
ibility and versatility of the TSI 8150 
mainframe and other family members. 
The TSI 8150 family is especially well- 
suited for complex test requirements and 
for applications requiring periodic test 
set-up changes. Examples of these ap- 
plications include testing of components, 



hybrids, circuit boards, sub-assemblies, 
and complete products. 

In some test systems, the controllers don't 
lend themselves to real-time operation. 
For these systems, combining TSI 8150 
mainframe local intelligence with its tim- 
ing capability produces a powerful team. 
The TSI 8150 mainframe's handUng of 
switch sequencing and timing frees the 
controller for other tasks. 

The TSI 8150 mainframe provides scan- 
ner timing and control information 
through the TSS40 Scanner Control 
Assembly. This plug-in assembly controls 
TSI-family scanner cards and modules. 

Real-Time Execution, IHigher Throughput 

The TSI 8150 mainframe receives instruc- 
tions from the system controller over the 
GPIB, storing up to 500 test steps on each 
TSS40 Scanner Control Assembly. Each 
TSS40, in turn, passes the instructions to 
the scanners (one card or up to two 
modules of the same type) that it controls. 
The system can then use external triggers, 
internal triggers, or a single command to 
increment each test sequence step. Using 
stored settings and either a trigger or a 
single bus command, a test system can 
change the state of hundreds of switches 
at the same time. 
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TSI 8150 family control commands con- 
form to the simple, English-like Tbktronix 
Standard Codes and Fbmiats guidelines. 
These commands are easy to remember 
and use. Each command performs a func- 
tion, such as opening or closing a specific 
switch, opening or closing a combination 
of switches, or opening all switches. For 
example: 

• The command 0CLOSE.F2 A3 . . A6 
closes switches A3, A4, A5, and A6 on 
the second front scanner and op)ens all 
other contacts. 

• The command OPENALL opens all 
switches— a useful software panic but- 
ton. It can also serve as a "warm reset" 
without clearing sequence buffers. 

Two independent programmable timers 
provide flexible control for sequencing 
and delay generation, thus offloading 
these tasks from the system controller 

The TSI 8150 also includes a 24-bit up/ 
down totalizer. The timers and the 
totalizer can be tied to an extensive trig- 
ger system. This connection provides flex- 
ible real-time control of scanners. Unlike 
other scanning systems that have only 
one trigger, the TSI 8150 mainframe con- 
tains 10 general-purpose and three 
dedicated trigger lines. 

Tfest-system engineers can program in- 
dividual relays for Make-Before-Break or 
Break-Before-Make operation. The two 
capabilities can be mixed on the same 
card or module. 

Signal integrity is maintained by features 
such as remote mounting of scanners to 
reduce noise induced in long cable 
lengths, and a low-noise linear power 
supply. 

Variety of Configurations 

The TSI 8150 mainframe can simplify test 
system configurations by providing con- 
nections to the scanners from both the 
front and rear of the mainframe. 

The TSI 8150 mainframe contains mount- 
ing slots for instrumentation cards and 
scanner control assemblies. (Instrumenta- 
tion cards do not use a scanner control 
assembly, all other cards and modules do.) 
Scanner cards and relay driver cards can 
be mounted either directly on the scan- 
ner control assembly, or remotely with an 
extension ribbon cable. Scarmer modules 
can be mounted either remotely, or on 
brackets supplied on the front and rear of 
the TSI mainframe, using different lengths 
of ribbon cable. 



Up to twelve TSS40 Scanner Control 
Assemblies can be mounted in the main- 
frame provided the scanner cards are 
mounted remotely. 

When scanner cards are mounted direct- 
ly on the scanner control assemblies, only 
six such combinations will fit in each 
mainframe. The same six-card restriction 
applies to full-size instrument cards. This 
restriction is because of the component 
clearances needed. (Instrument cards and 
scanner cards can be intermixed in a 
mainframe.) A cableway in the bottom of 
the mainframe allows convenient routing 
of cables between the front and rear of 
the system. 

Remote mounting is available for a varie- 
ty of configurations, lb maximize signal 
integrity, the user can place scanner 
modules in the TSA 8140 Tfest System 
Adapter, close to the DUT itself. The user 
can also rackmount scanner and switch 
cards in the 016-0861-00 Auxiliary Card 
Rack and modules in the 016-0862-00 
Auxiliary High Frequency Mounting Unit. 
These units can be placed anywhere in 
the test system up to 12 meters (40 feet) 
from the TSS40 Scanner Control 
Assemblies. 



CHARACTERISTICS 

TOTALIZER 

General — Programmable gate, preload, reset, 
and source select. Can send SRQ on underflow/ 
overflow. 

Maximum Count— 16,777,215 (24 bits). 
Minimum Pulse Width — 250 ns. 
Maximum Repetition Rate — 1 kHz. 

TIMER 

General— Two independent pulse generators, 
source and destinations are trigger lines; pro- 
grammable source, destination, period, width, 
delay, burst pulse count, and gate; can 
generate an SRQ at end of last pulse count. 
Resolution — 10 ms. 
Delay Accuracy — 0.01% +10, -0 ms. 
Period, Widtli Accuracy— 0.01% +100, -Ofis. 
Minimum Period — 20 ms. 
Maximum Delay, Period, Width— 655.35 s. 
Maximum Burst Count — 66535 or 
continuous. 

Input/Output— TTL-compatible. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width 


483 


19.0 


Height 


264 


10.4 


Depth 


641 


25.3 


Weight « 


kg 


lb 


Net 


23 9 


52.5 


Shipping 


35.4 


78.0 



POWER REQUIREMENTS 

Line Voltage Ranges— 1(K), 110, 120, 200, 220, 

or 240 V ±10%. 

Line Frequency — 48 to 66 Hz. 

Maximum Power Consumption — 525 W (567 

V A). 

ENVIRONMENTAL 
Ambient Temperature — Operating: to 

+ 50°C. Nonoperating: -40 to +75°C. 

For ordering information, see page 436. 



TSX 8140 

Expansion Chassis 

• Doubles TSI 8150 Channel Capacity 

• Has Same High-Quality Power 
Supply as TSI 8150 Mainframe 

• Same Scanner Options as the TSI 
Mainframe 

TSI 8150 users can now double their chan- 
nel scanning capacity, while retaining 
single mainframe control. The TSX 8140 
Expansion Chassis uses the same main in- 
terconnect as the TSI 8150 Mainframe, 
and can accommodate the same number 
of scarmers. Another plus of the TSX 8140 
is that twice as many channels can be 
controlled from a single GPIB address. 
Besides saving a bus address, this 
simplifies control and programming. 

Control for the TSX 8140 is provided by 
the TSI 8150 mainframe. One TSX 8140 
can be connected to each TSI 8150. lb en- 
sure adequate power for a maximum 
number of channels, the TSX 8140 has its 
own built-in power supply; the same high- 
quality, low-noise linear supply used in 
the mainframe. 

Using the TSX 8140, a switching system 
can be configured with as many as 720 
channels, using 016-0861-00 Auxiliary 
Card Racks and TSS42 General-Purpose 
Scanners, up to 768 channels of matrix 
switching, or up to 576 Coax, RF, or 
Microwave channels using 016-0862-00 
Auxiliary Mounting Units. 
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TSA 8140 

Test System Adapter 

• Configurable Top Panel for 
Dedicated Applications 

• Optional Test Head Receiver, Allow- 
ing Easy Interfacing to a Wide 
Range of Devices Under Test 

• Interchangeable Test Adapters 
Provide for Custom Interfacing 
(Hybrids, Components, etc.) plus 
Commercially Available Bed-of-Nails 
Test Heads 

• Accepts the Entire TSI 8150 Family 
of Scanners to Maintain Signal In- 
tegrity by Minimizing Cable Lengths 

• Rugged Steel Construction for Lx>w- 
Frequency Noise Shielding 

Complete Link to Vbur DUX 

The TSA 8140 Tfest System Adapter pro- 
vides system builders with the direct link 
between the device under test (DUT) and 
the test system. 

One-of-a-kind DUT interface designs are 
often expensive to build, inadequately 
documented, and difficult to service. 
When the original system builders change 
jobs, they take their design concepts with 
them. Another problem is that one-of-a- 
kind designs are difficult (or impossible) 
to adapt to changing test system needs. 

Using the TSA 8140's commercially avail- 
able test heads cuts DUT adapter 
development time and materials costs. 

The TSA 8140 ensures excellent signal in- 
tegrity by allowing system builders to 
place switching and custom signal condi- 
tioning circuits very near the DUT. Steel 
construction shields test circuits from 
low-frequency magnetic fields. 

The removable top panel allows system 
builders to configure the TSA 8140 for a 
dedicated application. 

The TSA 8140 can be mounted horizon- 
tally or vertically. In either configuration, 
rack slide rails can be added with the 
TSAFOl Rack Mounting kit. 



For visual inspection of hybrid integrated 
circuits with a microscope, or other situa- 
tions where a level stand is needed, the 
TSA F02 converts the TSA 8140 work sur- 
face from its normal slant to a level 
attitude. 

For quick and easy DUT interconnections, 
the 021-0435-00 Ttest Head Receiver is 
used with TSA F09 and TSA FIO Quick 
Connect assemblies and 021-0434-00 and 
021-0436-00 Interchangeable Test 
Adapter (ITA) assemblies. The TSA F09 
Universal Low Frequency Quick Connect 
provides a connection from any one 
TSS4x scanner card, relay driver card, or 
TSD42 interface card. The TSA FIO 
LowFrequency Quick Connect provides 
connections from any two such cards to 
the DUT, but is optimized for use with the 
TSS42 General-Purpose Scanner card. 

The TSA Fll High-Frequency Quick Con- 
nect and 021-0441-00 ITA provide the 
same quick and easy DUT interconnec- 
tion capability for TSS44 and TSS45 scan- 
ner modules. 

The TSA 8140 Tfest System Adapter is also 
compatible with Virginia Panel Corpora- 
tion's 3200 Series test heads. 

A Member of the TSI Family 

The TSA 8140 is a fully compatible 
member of the Tfektronix TSI 8150 Tfest 
System Interface family. By using Aux- 
iliary Card Racks and Auxiliary Mounting 
Units, the TSI scanner cards and modules 
can be mounted right inside the TSA 8140 
for maximum shielding. Scanner modules 
can also be mounted on the optional 
021-0435-00 Tfest Head Receiver 



PHYSICAL CHARACTERISTICS 





TSA 


8140 


Dimensions 


mm 


in. 


Width 


558 


220 


Height (front) 


115 


4.5 


(back) 


222 


8.8 


Depth 


470 


18.5 


Weight 


kg 


lb 


Net 


11.8 


26.0 


Shipping 


14.0 


31.0 



AUXILIARY CARD 
RACK, AUXILIARY 
HIGH FREQUENCY 
MOUNTING UNIT 

• Fit into Standard 19 Inch Racks for 
Convenient Placement 

• Accept Up to 12 Scanner Cards 
(Card Racks) or 6 Scanner Modules 
(HF Mounting Units) 

• Can be Mounted in a Vertically or 
Horizontally Configured TSA 8140 
Test System Adapter for Greater 
Flexibility 

Remote Location 

In large ATE systems, system builders 
must sometimes distribute switching 
functions: some switches near the DUT, 
some near the stimulus instruments, and 
some near the measurement instrument. 
The Auxiliary Card Rack (016-0861-00) 
and the Auxiliary High Frequency Mount- 
ing Unit (016-0862-00) solve this problem 
by providing the hardware that system 
builders need to physically mount scan- 
ners in remote locations. The TSI 8150 
mainframe provides the power and con- 
trol for remotely mounted scanner cards 
and modules. 

The 016-0861-00 and 016-0862-00 can be 
placed in standard 19 inch racks. They 
can be attached to either the front or 
back of a .standard rack cabinet. 

The 016-0861-00 accepts all TSI 8150 fami- 
ly scanner cards or relay driver cards, and 
can be placed in the back of a horizon- 
tally mounted TSA 8140 Tfest System 
Adapter Two can be placed in the back 
of a vertically mounted TSA 8140. 

The 016-0862-00 accepts all TSI 8150 
family scanner modules. One 016-0862-00 
can be mounted inside the TSA 8140. 

PHYSICAL CHARACTERISTICS 

018-0862-00 
Auxiliary High 
016-0861-00 Frequency 





Auxiliary 
Card Rack 


Mounting 
Unit 


Dimensions 


mm 


in. 


mm in. 


Width 

Height 

Depth 


483 
178 
267 


19.0 
7.0 
10.5 


483 19 
222 88 
86 3.4 


Weights > 


kg 


lb 


kg lb 


Net 

Shipping 


4.8 
5.5 


10.5 
12.0 


2.3 5.0 
2 7 6.0 


For ordering information, see page 436. 



PHYSICAL CHARACTERISTICS 









Full Size Inter- 


Half Size Inter- 




Test Head 


changeable 


changeable 




Receiver 


Test Adapter 


Test Adapter 


Dimensions 


mm 


in. 


mm*' 


In. 


mm*' in. 


Width 


597 


23.5 


450 


17.7 


450 17.7 


Height 


121 


4.8 


376 


14.8 


182 7 2 


Depth 


419 


16.5 


46*2 


1.8 


46*2 1.8 



• ' Usable area, lop panel. 
•2 Inside depth. 



For ordering Information, see page 436. 
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SCANNER CONTROL ASSEMBLY TSI 8150 

DIGITAL INTERFACE SERIES 



TSS40 

Scanner Control Assembly 

• Real Time Control of Up to 32 
Switches for a Variety of Operations 

• Storage of Up to 500 Test Steps for 
Higher System Throughput 

• Programmable Trigger Sources for 
Flexible System Timing 
Coordination 

• Switch Programming for Maite- 
Before-Break or Break-Before-Make 
Switch Control 

• Low Cost 32-Bit Output and 5-Bit 
Input Interface 

Intelligent Control of Switches 

The TSS40 Scanner Control Assembly 
simplifies the system builder's task of 
controlling switches. In the Tfektronix TSI 
8150 family of scanners, each TSS40 con- 
trols one scanner card or up to two 
modules of the same type. 

Switch control can be immediate or 
stored by use of either scan or sequence 
mode. In the immediate mode, commands 
from the host GPIB controller directly 
program the switches. In the stored mode, 
the switches can be scanned one relay at 
a time or a sequence of up to 500 steps 
can be preprogrammed. With this buffer, 
the sequence can open or close more than 
one switch with each step. 

In either storage mode, a single command 
or one of 12 hardware triggers can incre- 
ment the test sequence. The output latch 
provides a TTL latched output to drive 
the scanners. In the immediate or stored 
modes, TSI 8150 mainframe hardware 
synchronizes aU switch state changes at 
each step. A single command can change 
the state of up to 768 switches. 

The control section performs timing func- 
tions, senses the scanner type that the 
TSS40 is controlling, and provides pro- 
grammable make-before-break or break- 
before-make control. The trigger-line 
select block is a programmable matrix 
that selects the lines that will trigger the 
TSS40. 

Though designed to control scanners in 
the TSI 8150 family, the TSS40 can be 
used in a variety of special applications. 
In standalone applications, the TSS40 pro- 
vides a TTL-compatible, 32-bit digital out- 
put and a 5-bit digital input interface. 
Typical applications are 32-bit pattern 
generation and reading an encoded word 
on interchangeable test heads (to assure 
installation of the proper test head). 



Ready and Sequence-Done Outputs 

The TSS40 includes two program 
maskable output signals. Both are wire 
ORed with the outputs of other scanner 
control eissemblies. 

The ready line signals a change in the 
switch pattern and then starts a timer 
preset for the switch closure and bounce 
time. After the preset time has passed, 
the Ready line signals the establishment 
of a new path. The sequence-done line 
signals completion of the last pattern in 
the switch storage buffer. 

Configuration Check 

At power-up, the TSS40 reads a relay code 
from the scanner card or module(s) that 
it controls. From this code, the TSS40 
checks an internal table to determine the 
switch settling time and card configura- 
tion. When driving custom relays, the 
user can program the TSS40 with the 
switch settling time. 



CHARACTERISTICS 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Width 


35 


1.4 


Height 


177 


7.0 


Depth 


442 


17.4 


Weight « 


kg 


lb 


Net 


0.5 


1.1 


Shipping 


1.0 


2.2 



ENVIRONMENTAL 

Ambient Tsmperature — Operating: to 

+ 50°C. Nonoperating: -40 to +75°C. 

POWER REQUIREMENTS 

The TSI 8150 mainframe or the TSX 8140 Ex- 
pansion Chassis provides power to the TSS40. 

For ordering Information, see page 436. 



TSD42 

Digital Interface 

• Low Cost Digital Input/Output 

• 12 WPS lnput/1K WPS Output 

• Input and Output Latches 

« All Signal Lines Protected 

General-Purpose, 32-Blt Digital Interface 

The TSD42 can be used to interface other 
TSI 8150 system components to the DUT. 
The card provides 32 parallel non-isolated 
TTL input lines and 32 parallel non- 
isolated output lines. AU signal lines have 
transient protection networks to prevent 
card damage when operated in adverse 
environments. 

The 32-bit output port of a TSS40 Scan- 
ner Control Assembly provides the out- 
put data, in either immediate mode or 
from pre-stored patterns in the 500-step 
scanner sequence buffer. The input word 
is multiplexed and read through the 
TSS40's "relay type" input. 

Control for the TSD42 is provided by a 
TSS40 mounted in a TSI 8150 Mainframe 
or TSX 8140 Expansion Chassis. The 
TSD42 can be mounted on the TSS40, or 
externally connected by a ribbon cable up 
to 12-meters long. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width 


35 


1.4 


Height 




7.0 


Depth 


308 


12,1 


Weights « 


kg 


lb 


Net 


0.4 


0.8 


Shipping 


0.5 


1.0 
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LOW LEVEL, GENERAL PURPOSE TSI 8150 

SCANNER CARDS SERIES 



Features 



TSI FAMILY SCANNER/SWITCH CARDS 

The TSI 8150 family of scanner cards are 
controlled by a TSS40 Scanner Control 
Assembly mounted in a TSI 8150 Tfest 
System Interface mainframe. Each card 
can be mounted in a TSI 8150 mainframe, 
or mounted outside and connected to the 
TSI 8150 mainframe with a ribbon cable 
assembly, up to 12-meters (40 ft) long. 



TSI 8150 FAMILY SCANNER CARD SELECTION GUIDE 



TSS41 



TSS42 



TSS43 



TSS48 



PHYSICAL CHARACTERISTICS 



TSS41 



TSS42/ 
TSS43/TSS48 



Dimensions 


mm 


In. 


mm 


In. 


Width 


35 


1.4 


35 


1.4 


Height 


178 


7.0 


178 


7.0 


Depth 


308 


12.1 


308 


12.1 


Weights » 


kg 


lb 


kg 


lb 


Net 


0.7 


1.5 


0.5 


1.1 


Shipping 


0.9 


2.0 


0.7 


1.5 



TSS41 

Low Level Scanner Card 



• One 1 X 20 or Two 1x10 Switch 
Trees 

• Multiplexes Signals With Differential 
Thermal Offset Down to 40 fiV (1 
With Option 01) 

• Offers Fast Settling Time for High 
Throughput 

• Switches High, Low, and Guard 

A Selection of Switch Trees 

The TSS41 Low Level Scanner Card 
answers the system builder's need for 
multiplexing low level signals. The dif- 
ferential thermal EMF (electromotive 
force) is <40 /xV (1 /xV with Option 01). 
In its standard configuration, the TSS41 
offers two 1 x 10 switch trees. Moving a 
jumper creates a 1x20 tree. An addi- 
tional tree switch relay prepares the 
TSS41 for use in larger multiplexed 
systems by reducing parasitic capacitance 
when no channel in the 1 x 20 branch is 
selected. 

The TSS4rs ability to simultaneously 
switch two lines per channel enables the 
user to drive balanced inputs to DUTs. 
The guard line isolates capacitance 
around the signal channels and thereby 
improves bandwidth. 

The standard TSS41 is well suited for ap- 
plications as diverse as checking balanced 
transmission lines in audio testing and 
making transducer measurements in 
mechanical stress testing. The optional 
1 /iV differential thermal offset makes 
the TSS41 especially useful for many 
transducer measurements and most dif- 
ferential signal test set-ups designed to 
eliminate common mode problems. 



Thermal 
Offset 


Std: <40 /xV dif- 
ferential (<80 fiV 
with tree switch); 
Opt 01: <1 
(<2 iN with tree 

O W 1 l\j 1 1 J 


<100 nV 


<100 


<100 /iV 


Maximum 
Switched 

our 1 d 1 1 


500 mA dc or 


1.0 A dc or 


10 A dc; 60 A 
surge for 2 ms 

A mA Hp f\r 

peak ac*' 


1.0 A, dc or 


Maximum 

Carry 

Current 


1.0 A 


2.0 A 


10 A 
2 A*' 


2.0 A (through 

Qprow torminalc^ 

OVifl C7W ICI 1 1 In IdloJ 

1 .0 A (through 
square pin header) 


ly/laximum 
Switched 
Voltage 


250 V dc or 
peak ac 
175 V RMS 


400 V dc or 

peak ac 

(250 V Opt 01) 


150 V dc 
250 V RMS 
2000 V*' 


400 V dc or 
peak ac (250 V 
Opt 01 and 03) 


K^a vim 1 im 
iviaAli 1 1 ui 11 

Switched 
Power 


10 W 


50 V A 


2000 V A 
50 W dc*' 


50 W 


Dielectric 
Standoff 


300 V RMS, 
400 V dc/peak ac 


300 V RMS, 
400 V dc/peak ac 


300 V ac or 
400 V dc 
2000 V*' 


300 V RMS, 
400 V dc/peak ac 


Settling 
Time 


4 ms 


4 ms 


51 ms 
5 ms*' 


4 ms 


Switch Life 


108 @ signal level 
10* @ rated load 


10^ @ signal level 3x10' mechanical 
10' @ rated load 10* @ rated load 
108 @ signal level* '1 xlO^ mech*' 
106 @ rated load*' 10* @ rated*' 


109 @ signal level 
10' @ rated load 
108 @ signal level*' 
108 @ rated load*' 


Switch 
Closures 


20 3PST 

(High, low, guard) 


30 SPST 


10 SPOT 
8 SPST*' 


30 SPST 
32 SPST* 2 


Channel 
Resistance 


<2 Q 

(each wire) 


<150 mn 
<250 ml}*' 


< 1 50 mO 
<300 mO*' 


<150 mn 
<250 mQ*' 


Power 

Requirements 24 V dc supplied from TSI 8150 mainframe or external source 


Environmental Operating: to +50°C; Nonoperating: 


-40 to +75°C 





Option 01 (and 03 for TSS4S). 

Board layout optimizes matching of 
parasitic capacitances of high and low 
signal paths to provide well balanced 
quality routing for critical signals. 

TSS42 

General Purpose Scanner Card 

• 30 Cost-Effective Channels for 
Configuration Flexibility 

• Bounceless Mercury-Wetted 
Contacts for Long Switch Life 

• Consistent Channel Resistance 
(±20 mil Typical) Over Switch Life 
for Greater Test Reliability 

• Dry-Reed Version (Option 01) 

A Selection of Switch Trees 

The TSS42 General Purpose Scanner Card 
is a highly configurable, long-life switch 
assembly. It performs the many routine 
but essential multiplexing chores that 
complex test systems require. This ver- 
satile card arranges the channels in one 
group of 1x8, four groups of 1x4, and 
three groups of 1x2. Each channel is a 
single wire. 



•» Options 02 and 03. 

The TSS42 uses long-life mercury-wetted 
switches, minimizing system down time 
for switch replacement. 

Printed circuit pads near the switches 
allow users to attach snubber networks 
for switching inductive loads. 

The TSS42's many specied features make 
it suited to a variety of applications. The 
long life, bounceless operation, consistent 
channel resistance over switch life and 
configuration flexibility qualify the 
TSS42 for many demanding manufactur- 
ing ATE test set-ups. 

Multiple channels permit such uses as 
functional board testing. Other special 
uses include: audio switching; low- 
current power-supply switching into the 
DUT; bias-voltage control; and operations 
such as component testing that require 
high-repetition, long-life operations. 

For users concerned about operating in 
mercury-prohibited environments or 
about mechanical positioning. Option 01 
offers dry-reed switches in the same 
switch configuration. 

For ordering information, see page 436. 
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POWER SWITCH, MATRIX SWITCH. TSI 8150 

DRIVER CARDS SERIES 



Power Switch Card 

• 10 Independent Power Channels for 
Primary and Secondary Power 
Switching 

• Transient Suppressors for Switch 
Protection With Inductive l^ads 

• Switches DC Through 400 Hz for 
Applying Power to a DUT 

• High-Power Switch Applications 
(250 V, 10 A, 2000 V A) 

• Useful for System Power-Up 
Sequencing 

A Versatile Power Switch Card 

The TSS43 Power-Switch Card provides 
10 independent switch hnes designed to 
allow the user to switch primary or 
secondary supplies to the DUT. 

Each channel consists of one normally 
open (NO) and one normally closed (NC) 
contact. Transient suppressors are wired 
between each NO and common and each 
NC and common. These suppressors pro- 
tect the contacts when the card switches 
inductive loads. 

The TSS43 can switch up to 10 A or 250 
V (RMS), and is useful for switching 
power to the DUT. The most common use 
is dc or 60 Hz, but similar applications 
exist in 400 Hz avionic set-ups. 

A special use is switching miscellaneous 
units such as device handlers, solenoids, 
and other line-operated fixturing ac- 
tuators. The TSS43 has a 60-A inrush 
surge rating, enabling it to switch loads 
such as a one-quarter horsepower 120 V 
ac motor. 

For high-voltage applications, Option 01 
provides 8 Form A (SPST) switches rated 
to handle 2000 volts each. 

For ordering Information, see page 436. 



TSS48 Matrix Switch Card 

• 30 Switches, in Five Rows by Six 
Columns (Standard and Option 01) 

• Bounceless Mercury-Wetted 
Switches for Long Switch Life (Std 
and Opt 02) 

• Consistent Channel Resistance 
(±20 mO Typical) Over Switch Life 
for High Repeatability 

• Dry-Reed Version (Options 01 and 03) 

A Versatile Matrix Switch Card 

The TSS48 Matrix Switch Card is designed 
to route a variety of signals. Flexibility is 
provided by the choice of 5 x 6 (standard 
and Option 01) or 2 x 16 (Options 02 and 
03) matrix configurations. Each cross- 
point is a single wire. 

The standard (and Option 02) switches 
are long-life, mercury-wetted relays. 
These relays minimize system down-time 
for switch replacement. Options 01 and 



03 substitute dry-reed switches in place 
of the mercury-wetted contacts. This 
substitution allows operation in en- 
vironments that prohibit the use of mer- 
cury, or in mechanical position-sensitive 
apphcations. 

Each switch trace on the printed circuit 
board includes blank pads. The user may 
install snubber networks to allow switch- 
ing inductive loads. 

The TSS48's many special features make 
it suited to a variety of applications. The 
long life, bounceless operation, consistent 
channel resistance over the life of the 
switch, and configuration flexibility 
qualify the TSS48 for many demanding 
manufacturing ATE test set-ups. 

The large number of channels available 
supports applications such as functional 
board testing. Other special uses include: 
Audio switching; low-current power sup- 
ply switching to the DUT; bias-voltage 
control; operations that require high 
repetition and long-life operations, such 
as component testing. 

Each row and column is connected to two 
connectors, allowing easy expansion of 
the matrix in a row dimension, the col- 
umn dimension, or both dimensions by 
adding TSS48 cards. 

The TSS48 is suited to testing a varied 
series of DlTft or anywhere a full crossbar 
matrix is needed. An example application 
is universal device test systems, which 
mix stimulus and mejisurement in- 
struments on the same pins. 
For ordering Information, see page 436. 

Relay-Driver Cards 

High-Current Driver Card/60-mA Driver Card 

• Control Up to 24 User-Supplied 
Relays for Custom Applications 

• Open Collector, NPN Darlington 
Drivers 

• Allow 24 Channels of Control for 
Solenoids, Actuators, Handlers, and 
Other Devices 

• Low-Voltage Detection Circuit 
Generates Error Message If Power 
Supply Fails 

• Blank Prototype Area for User 
Wiring 

• Back EMF Diodes for Switching 
Inductive Loads 

IWo Current Driver Cards 

The High-Current Driver Card 
(021-0417-00) and the 60-mA Driver Card 
(021-0418-00) are functionally identical. 

Each driver card provides printed circuit 
board prototyping features for users who 



want to interface their own relays into 
the TSI 8150 Tfest System Interface fami- 
ly. Uses for these cards include special 
relays such as optical switches, micro- 
wave transfer switches, and picoamp low- 
current switches. 

Other uses include driving dc devices 
such as air valves, solenoids, handlers, 
and actuators. These cards provide easy 
interface of the devices to the General 
Purpose Interface Bus (GPIB) IEEE Stan- 
dard 488. 

The card's output drivers contain inter- 
nal diodes that clamp the back EMF 
generated by a relay-coil opening to the 
coil supply voltage. Coil voltage for the 
relays passes through a limiting fuse. The 
return path connects to chassis ground. 

Command Functions Available 

All of the TSS40 command functions are 
available for the driver cards. The con- 
figuration command always returns 1 of 
24. On the 021-0417-00, multiple switch 
channels can be closed simultaneously, 
providing the total current does not ex- 
ceed 4 A. Other features available on 
these prototype cards include: sequence 
storage, break-before-make and make- 
before-break capabihty, timing control, 
and user-programmable bounce timing. 

A TSI Family Member 

The 021-0417-00 and 021-0418-00 driver 
cards conveniently interface user- 
supplied relays and other devices to the 
TSI 8150 Tfest System Interface main- 
frame. The 021-0417-00 switches up to 1 
A per channel; the 021-0418-00 switches 
up to 60 mA per channel. 

The driver cards are controlled by a TSS40 
Scanner Control Assembly mounted in a 
TSI 8150 mainframe. The cards can be 
mounted in the TSI 8150 mainframe, or 
mounted outside and connected to the 
TSI 8150 mainframe with a ribbon cable 
assembly, up to 12-meters (40 ft) long. 



PHYSICAL CHARACTERISTICS 





021-0417-00 


021-0418-00 




High-Current 


60-mA 




Driver Card 


Driver Card 


Dimensions 


mm 


In. 


mm In. 


Width 


35.6 


1.4 


35.6 1.4 


Height 


178 


7.0 


178 7.0 


Depth 


307 


12.1 


307 12.1 


Weights « 


kg 


lb 


kg lb 


Net 


0.4 


0.8 


0.3 0.7 


Shipping 


0.5 


1.0 


0.5 1.1 



ENVIRONMENTAL 

Ambient Temperature — Operating: to 
+ 50°C. Nonopcrating: -40 to +7.5°C. 

For ordering Information, see page 436. 
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SCANNER TSI 8150 

MODULES SERIES 



TSI-FAMILY SCANNER MODU 

The TSI-Family of scanner modules are 
controlled by a TSS40 Scanner Control 
Assembly (SCA) mounted in a TSI 8150 
Tfest System Interface or TSX 8140 Expan- 
sion Chassis mainframe. Each module has 
an expansion connector that allows a se- 
cond identical module to be controlled by 
the same TSS40. 



longer cables are required for external 
(remote) mounting. Two extended cable 
accessories are available: part number 
198-5581-00 provides six preassembled 
2-meter (6-i- feet) cables; part number 
198-5579-00 is a kit that includes 30.5 
meters (100 feet) of ribbon cable and 24 
connectors. 



The modules can be mounted in a TSI 
8150 or TSX 8140, or externally in an Aux- 
iliary Mounting Unit or Test Head 
Receiver frame. Remote mounting up to 
12 meters (40 -t- feet) from the TSS40 is 
possible. A 50-conductor ribbon cable 
assembly provides control from the TSS40 
to the module, and from module-to- 
module when in the extended (two 
modules controlled by one TSS40) mode 
of operation. 

A control cable, approximately 21-inches 
long, is included with each module; 



300 MHz Probe Scanner 

Optional probe scanner accessory kits are 
available for the TSS44 and TSS45. These 
kits provide hardware support to let the 
TSS44 and TSS45 scan P6513 300 MHz, 
50-Ohm, lOX probes. With these kits, 
automated bed-of-nails test fixtures with 
standard 100 mil spacing, low circuit 
loading, and high bandwidth can be built. 

Each basic Probe/ITA Support Kit (part 
number 021-0443-00) provides a carrier 
(mounting) plate for up to twelve P6513 
probes, plus a power connector for twelve 
probes. The Frobe/ITA/Fower Support Kit 



(021-0444-00) provides the carrier, power 
connector, and a power supply that 
derives probe power from a source in the 
TSI8150 or TSX8140. Each system must 
include at least one of the power support 
kits (021-0444-00). Additional inter- 
changeable fixtures can then be built us- 
ing the basic ITA kit. Probe carrier plates 
mount on the 021-0441-00 Extended- 
Frame ITA. 

CHARACTERISTICS 



PHYSICAL CHARACTERISTICS 





TSS44 


TSS45 


TSS46 


Dimensions 


mm 


In. 


mm 


In. 


mm 


In. 


Width 


74 


2.9 


74 


29 


74 


2.9 


Height 


184 


7.3 


184 


7.3 


184 


7.3 


Depth 


89 


3.5 


89 


3.5 


89 


35 


Weights = 


kg 


lb 


kg 


lb 


kg 


lb 


Net 


0.5 


1.0 


0.5 


1.0 


0.4 


1.0 


Shipping 


0.6 


1.4 


0.6 


1.4 


0.6 


1.4 



TSI 8150-FAMiLY SCANNER MODULE SELECTION GUIDE 



Features 


TSS44 


TSS45 (Std.) 


TSS45 (Opt 1) 


TSS46 


Insertion Loss 

(any port to common) 


<0.1 dB at 100 kHz 
<0.25 dB at 50 MHz 
<1 dB at 200 MHz 


<0.75 dB at 800 MHz 
<1.0 dB at 1.2 GHz 
<3 dB at 2 GHz 


<0.75 dB at 400 MHz 
<1.5 dB at 1.0 GHz 


<0.1 dB at 3 GHz 
<0.3 dB at 12 GHz 
<0.5 dB at 18 GHz 


Channel Isolation (any 
port to common) 


>80 dB at 100 kHz 
>45 dB at 50 MHz 
>40 dB at 200 MHz 


>60 dB at 800 MHz 
>50 dB at 1,2 GHz 
>40 dB at 2 GHz 


>60 dB at 700 MHz 
>50 dB at 1.0 GHz 


>90 dB at 3.0 GHz 
>70 dB at 12 GHz 
>60 dB at 18 GHz 


Crosstalk Isolation 
(between any two 
ports with common 
and all unused ports 
terminated) 


>80 dB at 100 kHz 
>45 dB at 50 MHz 
>40 dB at 200 MHz 


>60 dB at 800 MHz 
>40 dB at 1.2 GHz 
>30 dB at 2.0 GHz 


>60 dB at 700 MHz 
>50 dB at 1.0 GHz 


>90 dB at 3,0 GHz 
>70 dB at 12 GHz 
>60 dB at 18 GHz 


VSWR (any port to 
common) 


< 1.05:1 at 100 kHz 

< 1.2:1 at 50 MHz 
<2.1:1 at 200 MHz 


<1 3:1 at 800 MHz 
<1.5:1 at 1.2 GHz 
<3.5:1 at 2.0 GHz 


< 1.5:1 at 400 MHz 
<2.3:1 at 1.0 GHz 


< 1.1:1 at 3,0 GHz 

< 1.3:1 at 12 GHz 

< 1.5:1 at 18 GHz 


Maximum Switched Current 


500 mA do or peak ac 


1 ,0 A dc or peak ac 


1 .0 A dc or peak ac 


50 mA dc or peak ac 


Maximum Switched Voltage 


1 50 V do or peak ac 


24 V dc or peak ac 


24 V dc or peak ac 


1 5 V dc or peak ac 


Maximum Carry Current 


1.0 A 






30 A 


Maximum Switchable Power 


10 W (resistive) 
200 mW 
(RF into 50 Ohms) 


10 W (RF into 50 Ohms) 
5 W (RF into 
mismatched load) 


10 W (RF into 75 Ohms) 
5 W (RF into 
mismatched load) 


125 mW (RF into 50 Ohms) 


Maximum Carry Power 


500 mW 
(RF into 50 Ohms) 


10 W (RF into 50 Ohms) 
5 W (RF into 
mismatched load) 


10 W (RF into 75 Ohms) 
5 W (RF into 
mismatched load) 


450 W to 100 MHz 
200 W to 700 MHz 
100 W to 3 5 GHz 
50 W to 1.8 GHz 
(all into 50 fi) 


Dielectric Standoff 


250 V do or peak ac 


50 V dc or peak ac 


50 V dc or peak ac 


50 V dc or peak ac 


Switch Lite 


5x10' operations 


105 operations 


10^ operations 


10^ operations 


Settling Time 


4 ms 


31 ms 


31 ms 


41 ms 


Power Requirements 


24 V, from do coil supply in TS 


8150 mainframe. TSX 8 


140 expansion chassis, or from external source 


Environmental 


Operating: to +50°C; Nonoperating: -40 to +75°C 
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TSS44 

Coax Scanner Module 

• Two Independent 1x6 Trees 

• Shield-Common Isolated From 
Chassis Ground, Preventing Low- 
Frequency Ground-Loop Problems 

• High Level of Isolation and Low 
Crosstalk for Low-Level 
Measurements 

• BNC Connectors for Easy and 
Economical Interconnections 

A Versatile Coax Scanner Module 

The TSS44 Coax Scanner Module 
multiplexes moderate bandwidth signals 
through shielded conductors. 

The TSS44 uses coaxially shielded relays 
arranged in two 1x6 trees. Each channel 
consists of one switched signal wire and 
an unswitched shield that is common to 
the other shields in the same tree. 

Tb eliminate low-frequency ground loops, 
the shield common is isolated from 
chassis ground. 

For ordering Information, see page 436. 



[ZZ11TSS45 

RF Scanner Module 

• Two Independent 1x6 Binary Switch 
Trees (standard and Option 01) 

• Choice of 50-Ohm or 75-Ohm 
Switching Environments, for ATE, 
Data Acquisition or Video Switching 

• Wide Bandwidth for TDR and 
Communication Frequency Tests 

• Back-Termination Available (Option 02) 

A High-Performance RF Scanner 

The TSS45 RF Scanner Module provides 
6-to-l multiplexing of VHF/UHF signals in 
either .50-ohm or 7.5-ohm environments. 
Two independent 1x6 trees contain the 
switches. Each channel consists of a 
switched center-conductor, and an 
unswitched shield that is common to the 
other shields and chassis ground. 

The binary tree switching technique used 
allows selection of only one channel at a 
time in each tree. This eliminates unter- 
minated stubs and equalizes path lengths 
through all channels. 

In the Standard and Option 01 units, both 
switch trees include a port (A TERM, B 
TERM) that can be used to terminate the 
Commons (A COM, B COM) when no 
switch is selected. The A TERM connec- 
tor can also be jumpered to B COM to 
form a 1x12 switch tree with reduced 
specifications. 

Option 02, available only with 50-ohm 
switches, provides eight back -terminated 



channels, arranged in two 1x4 switch 
trees. A similar binary switching method 
is used, with the switch contacts 
arranged so the signal lines are ter- 
minated in 50 Ohms when not selected. 
The terminators do not affect switch 
specifications or performance when the 
signal line is connected. The TERM port 
for terminating the Commons is not 
available with this option. 

The TSS45 can be used in areas such as: 
Time-domain and frequency-domain 
testing across the UHF range; Frequency- 
domain device testing without switch 
characterization in the HF and VHF 
ranges; Routing single-ended logic signals 
(for example, in GaAs testing); Tbsting 
general communications equipment; 
video distribution and routing of video 
test signals (75-ohm option). 

For ordering information, see page 436. 

TSS46 

Microwave Scanner Module 

• 18 GHz Bandwidth (-0.5 dB) for 
Microwave Test Setups 

• Two Independent 1x6 Switch Trees 

• SMA Connectors for Attaching 
Flexible and Semi-Rigid Coaxial 
Signal Paths 

• Back-Terminated Option Available 

A Wide-Bandwidth Microwave Scanner 

The TSS46 Microwave Scanner Module 
provides an extremely wide bandwidth 
(18 GHz), with flat frequency response. 
These attributes allow use in systems 
with reduced bandwidth requirements 
without concern for insertion loss or 
risetime degradation. 

The TSS46 is matched for use in 50-ohm 
environments. Each module contains two 
independent 1x6 switch trees. Each 
channel consists of a switched center- 
conductor and an unswitched shield that 
is common to the other shields and to 
chassis ground. 

The TSS46 allows more than one channel 
in a switch tree to be connected to Com- 
mon at a time. Any two channels in a tree 
can be closed concurrently with a 100% 
duty factor. 

An option provides back-termination for 
all twelve channels. The switch contacts 
are arranged so that each signal line is 
automatically terminated in 50 Ohms 
when its switch is open. Switch perfor- 
mance and specifications are not affected 
when the switch is closed. 

The TSS46 is useful in applications such 
as: UHF and low-end microwave testing 
without switch characterization; 



Multiplexing of TDR tests for hybrid, 
stripline, microstrip, and controUed- 
impedance testing; broadband parametric 
testing that requires two switches to be 
closed concurrently. 

TSI-FAMILY 

INSTRUMENTATION CARDS 

TSI 8150 instrumentation cards are 
designed to operate with other TSI-family 
components or by themselves. They add 
functionality and convenience to an ever- 
expanding product family. Future addi- 
tions will move the product line toward 
complete "instrument-on-a-card" 
modularity. 

These full-size cards operate without a 
TSS40 Scanner Control Assembly; all 
operational control and power is taken 
directly from the TSI 8150. The cards 
mount only in TSI 8150 mainframe main 
interconnect mounting slots, not in the 
TSX 8140 Expansion Chassis nor any Aux- 
iliary Card Rack. The cards can be 
mounted in either the front or rear Main 
Interconnect board. 

Up to six of these cards can be mounted 
in a single TSI mainframe. They can be in- 
termixed with TSS40 and scanner card/ 
module combinations in a mainframe. All 
TSI instrumentation cards require TSI 
8150 firmware version 3.0 or later. 



PHYSICAL CHARACTERISTICS 





TSD20, 
TSM20 


TST20, TSAS22, 
TSDM20 


Dimanslon 


mm In. 


mm In. 


Width 

Height 

Length 


36 1.4 
178 7.0 
414 16 


36 14 
178 7 
414 16 


Weight 


kg lb 


kg lb 


Net 


75 1 5 


93 2,1 








\NEW 


TSAD22 




8-lnput Analog-to-Dlgital Converter 



• 12-Blt Vertical Resolution 

• Up to 100 kS/s Digitizing Rate 

• Separate Track/Hold Amplifier for 
Each Channel 



• 32K Words Data Memory On-Board 

The TSAD22 is an 8-input, 12-bit analog- 
to-digital converter function card for the 
TSI 8150. The inputs can be configured as 
8 single-ended channels or 4 differential 
channels. Throughput is 100 kS/s (10 ^lS/ 
point) or 80 ixS for all eight channels. 

Each channel features a separate 
Track/Hold amplifier; this permits time- 
coincident or sequential acquisition of 
multiple inputs. In the time-coincident, 
or parallel mode, all selected channels are 
sampled at the same time, then con- 
verted in order. In the sequential mode, 
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each measurement trigger initiates a con- 
version on a single channel, and advances 
a channel counter to the next trigger 
event. The maximum sequence length in 
the sequential mode is 8 channels. 

The TSAD22 can be triggered from any of 
the TSI 8150's internal trigger lines, or 
from the Line Frequency signal. Multiple 
trigger sources can be assigned to provide 
dual time base and event marking 
capability. 

Two signal monitor outputs are available. 
Each monitor channel can select a nor- 
malized ( + 3 V full-scale) representation 
of any of the 8 inputs. The monitor can 
drive 330-ohm or greater loads. 

The TSAD22 includes 32K words of on- 
board data storage memory. Data can also 
be directed to the TSI 8150's internal 
high-speed bus and stored in the TSM20 
Memory Assembly. 



CHARACTERISTICS 

Number of Input Channels — 8 single-ended, 
ground-referenced; 4 differential. 
Ranges and Resolution — 



Full-Scale 


Resolution (1 LSB) 


± 0.4096V 


200 ^V 


± 4.096V 


2.0 mV 


± 40.96V 


20.0 mV 


± 409.6V 


200 mV 



Maximum Safe Input Voltage— 500 V dc. 
Input Impedance— 1 Mtl ±1%, shunted by 
27 pF ±10%. 

Throughput Rate— 100 KS/s; 10 us conv. 
Accuracy— DC: <±0.05%; AC: < ±0.4% 
@20 kHz. 

CMRR, Differential Mode— > 66 dB @1 kHz; 
>60 dB @10 kHz. 



NEW 



ITSDM20 

Digital Multimeter Assembly 



• AC/DC Voltage and Current, dB, 
2-wlre and 4-wire Ohms 

• Programmable Math Operations 

• 6.5-Diglt Resolution 

• Free Running or Triggered 

The TSDM20 Digital Multimeter Assembly 
provides high-resolution measurement 
capability in the TSI 8150 package. DMM 
measurement functions include: AC and 
DC Voltage, AC and DC Current, dB, and 
2-wire and 4-wire Ohms. All AC functions 
are true RMS. In addition, the TSDM20 
can perform math operations such as: MX 
-t^B, Hi/LO/PASS limits testing, and soft- 
ware averaging. Maximum resolution is 
6.5 digits. 

All measurement functions, math opera- 
tions, and operating parameters such as 



zero ohms, dB offset, and reading 
rate/resolution can be initiated by im- 
mediate mode commands or under pro- 
gram control. Readings are available over 
the GPIB when complete, or can be 
stored in an on board, 100-reading buffer. 

The TSDM20 will operate in a free- 
running mode, or will take readings only 
on command or when triggered by a line 
in the TSI 8150's internal Trigger Bus. The 
TSDM20 can also generate a trigger or an 
SRQ when its reading is complete. 

All calibration, except AC Compensation, 
is done with software calibration 
constants. 



CHARACTERISTICS 

DC VOLTAGE MEASUREMENTS 

Accuracy (90-day, 6.5 digit, +18° to 
+ 28 °C)*' 

300 mV I?ange: ± (.005% of reading +20 
counts)*^ 

3 V Range: ± (0.003% of reading +20 counts) 
30 V Range: ± (0.006% of reading +20 counts) 
300 V Range: ±(0.009% of reading +20 counts) 
CMRR— > 120 dB at DC, 50 Hz, or 60 Hz, 

(±0.05%) 

NMRR— > 60 dB at 50 Hz, or 60 Hz ( ± 0.05% ) 
Analog Setting Time — < 1 msec ( < 2 msec on 
300 mV range), to 0.01% of Step change 
Maximum Resolution — 0.1 /iV. 
Input Resistance — 
300 mV Range: > 1 GQ. 
3 V Range: >1 GO. 
30 V Range: 11 Mil. 
300 V Range: 10.1 Mil. 

Fbr 5.5-digit accuracy, divide 6.5-digit 
count error by 10; for 4.5-digit accuracy, 
count error is 5 (except 15 on 300 mV range); 
for 3.5-digit accuracy, count error is 5. 
2^haur and 1-year specifications available 
from factory. 
When properly zeroed. 

AC VOLTAGE MEASUREMENTS 

Accuracy All Ranges (1-year, 5.5 digit, 
+ 18° to +28°C)". 

20 Hz to 50 Hz: ±(2% of reading + 100 counts) 
50 Hz to 200 Hz: ± 0.3% of reading +100 
counts). 

200 Hz to 10 kHz: ± (0.15% of reading +100 
counts). 

10 kHz to 20 kHz: ±(0.4% of reading +200 
counts). 

20 kHz to 100 kHz: ±(1.5% of reading +300 
counts)'^. 

Maximum Resolution — 1 /iV. 
Input Impedance — 

HI to LO: 1 Mn shunted by < 120 pF 
LO to GND: >1 GO paralleled by <400 pF 
CMRR— > 60 dB at 50 Hz or 60 Hz ( ±0.05%). 
Settling Time— 1 second to within 0.1% of 
change in reading. 

" fbr 4.5-digit accuracy, divide 5.5-digit 
count error by 10; for 3.5 and 4.5-digit 
modes, specifications apply for input 
>200 Hz. 

•2 Specification for 300 mV range is ± (2% of 
reading +300 counts). 



dB (AC VOLTAGE) MEASUREMENTS 

Accuracy (1-year, +18° to +28°C)— 

-.34 to +49 dB 

20 Hz to 20 kHz: ±0.2 dB 

20 kHz to 100 kHz: ±0.4 dB 

-54 to -34 dB 

20 Hz to 20 kHz: ±1.1 dB 

20 kHz to 100 kHz: ±3 dB (typical). 

OHMS MEASUREMENTS 

Accuracy (6.5 digit, 90-day, +18° to 
+ 28°C)"— 

300 Q Range: ±(0.008% of reading +20 
counts)*^. 

3 k/30 kO Ranges: ± (0.005% of reading +20 
counts). 

300 k/3 Mn Ranges: ± (0.02% of reading +20 
counts), 

30 Mn Range: ± (0.1% of reading +50 counts). 
300 Mn Range: ±2.0% of reading +5 counts) 
Open Circuit voltage — <5.5 V. 
Maximum Resolution — 100 ^n. 

fbr 5.5-digit accuracy, diinde count error 
by 10; for 4. 5-digit accuracy, count error is 
5 (except 15 on 300 Q range); for 3.5-digit 
accuracy count error is 5. 24-hour, 1-year, 
and other temperature range specifications 
available from factory. 
•2 When properly zeroed. 

Resolution limited tn 5.5 digits. 

DC CURRENT 

Accuracy (5.5 digit, 1-year, +18° to 
+ 28°C)"— 

300 /lA Range: ± (0,09% of reading +20 
counts). 

3 mA/30 mA/300 mA Ranges: ±(0.05% of 
reading + 10 counts). 

3 A Range: ± (0.09% of reading +10 counts). 
Maximum Resolution — 1 nA. 

" For 4.5-digit error is 20 counts; 3.5-digit 
error is 5 counts. 

AC CURRENT 

Accuracy (5.5-digit, 1-year, +18° to 
+ 28°C)*'— 

3 mA/30 mA/300 mA/3A Ranges 

20 to 45 Hz: ±(2.0% of reading +100 counts). 

45 Hz to 10 kHz: ± (0.6% of reading +100 

counts). 

300 ^A Range 

20 to 45 Hz: ± (2.0% of reading + 100 counts). 
45 Hz to 1 kHz: ±(0.9% of reading +100 
counts). 

1 kHz to 10 kHz; ±(4.0% of reading +100 
counts). 

Maximum Resolution — 1 nA, 
Setting Time— 

1 second within 0.1% of change in reading. 

fbr sinewave inputs >2000 counts; for 
4.5-digit accuracy, divide count error by 10; 
for 3.5-digit accuracy, count error is 5; for 
4.5-digit and 3.5-digil modes, specifications 
apply for sineaw inputs > 200 Hz. 

MISCELLANEOUS 

Maximum Reading (6.5-digit)— 3029999. 
Warm-up Time — 2 hours to rated accuracy. 
Maximum Input Voltage — 

HI to LO: 300 V RMS (425 V peak), or 10' V-Hz 
product, whichever is less. 
Any Input to GND: 350 V peak ac + dc, or 
5x10'' V-Hz product, whichever is less 

LO to AMPS: 3A, 250 V, 

FOr ordering information, see page 436. 
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ITSM20 

Memory Assembly 



NEW 



TSD20 



NEW 



ITSD20 

Digital I/O Assembly 



• Dual 16-Blt Bidirectional Ports 

• I/O at Up to 2 MHz 

• Synchronous or Asynchronous Data 
Transfer 

• Static/Dynamic Magnitude 
Comparisons 

Digital I/O Interfaces TSI 8150 to DUT 

The TSD20 Digital 10 Assembly inter- 
faces other TSI 8150 components or other 
GPIB components to the Device Under 
Tfest (DUT). TTL logic levels are used. The 
card has two ports; each port provides 16 
data input/output lines, plus two hand- 
shake lines, control signals, and power. 
The two ports have separate handshake 
lines, and can be individually set to input 
or output data. 

The TSD20 acts as a GPIB input or out- 
put through the TSI 8150 local controller's 
data bus. The local controller data bus 
also provides access to cards being con- 
trolled by the TSI. The TSD20 interfaces 
to other TSI components (such as the 
TSM20 Memory card) through the TSI 
8150's internal High-Speed (HS) bus. 

Data transfers through the TSD20 can be 
asynchronous using the handshake lines, 
synchronous using the TSI 8150 trigger 
bus, or through GPIB commands. 

The TSD20 can do magnitude com- 
parisons in which input or output values 
on Port A are compared to a reference 
value. The compare functions available 
can then generate a trigger pulse or an 
SRQ when the condition becomes true. 
This feature can be used to place the TSI 
8150 into a Stop state, in which TSI opera- 
tion is suspended. 

Compare values can be static, constants 
that do not change over time, or they can 
be dynamic, changing with each Port A 
value. Dynamic compare values are 
loaded from a TSM20 Memory card over 
the TSI 8150's internal HS bus. 



TSM20 



One or two compare values can be used. 
Two compare values can create a window, 
in which a Port A value is compared 
against upper and lower limits. 

The TSD20 has a space allocated to accept 
signal conditioning cards. Specialty inter- 
faces, or "personality modules," can be 
developed for this purpose. 

The TSD20 Digital I/O Assembly is useful 
in applications such as: Providing a digital 
stimulus to the DUT; Comparing digital 
data coming from the DUT (at speeds up 
to 2 MHz); Comparing digital data with 
long record lengths (in coryunction with 
the TSM20 Digital Memory card); Sending 
digital data over a high-speed data link 
to a computer (using a personahty card). 



CHARACTERISTICS 

Number of Data I/O Lines — 32 bidirectional 
(two 16-bit ports); signal direction determined 
by POtiT command. 

Data Transmission Mode — Synchronous or 
asynchronous. 

Data Transmission Rate— 2 MHz maximum 
(for 16 bits) using both TSI 8160 internal HS 
channels; 1 MHz maximum using one HS 
channel. 

Comparator Functions (Port A) — 
Single Value: < , > , = , <> (not equal), s 
(less than or equal), > (greater than or equal). 
Two Values: s / a (out of window, exclusive); 
</£ (out of window, inclusive). 
Comparator Outputs— Trigger to internal bus 
or SRQ to GPIB. 

Logic Levels, Data Input— Logic 1: >2.0 V; 
Logic 0: <0.8 V. 

Logic Levels, Data Output— Logic 1: 2.7 V to 
3.4 V; Logic 0: <0.5 V. 



• 256Kx16-Bit Words of Fast (2 MHz) 
Static Memory Per Card 

• Read or Write Access From TSI 
8150 Internal High-Speed Bus or 
Over GPIB 

• Auto-Chaining for Ease in Adding 
More Memory 

• Supports Two Open Files at Same 
Time 

Add-on Memory Card for TSI 
Components 

The TSM20 Memory Card operates over 
the TSI 8150's internal high-speed bus 
(HSBUS) with other cards in the TSI pro- 
duct line. Users can also read to or write 
from the memory card over the GPIB, via 
the TSI 8150's local controller. Its primary 
use, however, is as additional memory for 
other TSI 8150 components, such as the 
TSAD22 Analog-to-Digital Converter, and 
the TSD20 Digital I/O Assembly. 

Each TSM20 Memory card has 256K 
words xl6 bits of high-speed (2 MHz) 
static memory. Up to 120 files can be 
defined in each memory card's directory, 
but the total space used by all the defined 
files cannot exceed the 256K words 
available. 

The memory card can have two files open 
simultaneously, each running at 1 MHz. 
(In order to run at 2 MHz, only one file 
can be open.) The files are referred to as 
the ODD channel and EVEN channel 
files. The files can be made cyclic (to 
operate as a circular buffer). 

If more than 256K words are needed, ad- 
ditional memory cards can be inserted in- 
to the same TSI main interconnect board 
and chained. All memory in the .same 
main interconnect board appears to 
reside in the same slot. This allows the 
two possible open files to run in- 
dependently across card boundaries and 
to be cyclic. Firmware keeps track of the 
addressing, freeing the user from keep- 
ing track of multiple directories. 



CHARACTERISTICS 

Memory Size— 256K x 16 bits. 
Data Word Transfer Rate (Over TSI 8150 In- 
ternal HSBUS)— 2 MHz for one open file; 
1 MHz for two open files. 

FOr ordering Information, see page 436. 
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IZZS1TST20 

Timer/Counter Assembly 

• Five Independent Programmable 
Timing Generators 

• Programmable 24-Bit Up/Down 
Totalizer 

• Period, Frequency, Frequency Ratio, 
Pulse Width, and Time Between 
Events Measurements 

• Up to 15 Triggering Sources for 
Each Timing Generator 

A Versatile Timing Generation and 
Measurement Device 

The TST20 augments the timing genera- 
tion and measurement capabilities of the 
TSI 8150 's local controller. Timing genera- 
tion allows control of operations within 
the TSI 8150 main chassis, as well as trig- 
gering external devices, without direct 
supervision of the system controller. A 
totalizer provides up/down counting of 
events that occur internal or external to 
the unit. The TST20 also provides the 
means for measuring time parameters of 
internal and external signals, and elapsed 
time from one event to another. 

The TSr20 Timer/Counter Assembly is 
useful in applications such as: Providing 
timing generation and universal timer/ 
counter measurements in functional 
board test; Providing precise timing 
pulses for triggering other instrument 
cards in the TSI 8150. 

The five independent, identical timing 
generators provide pacing clocks or delay 
timing for use within the TSI 8150, or 
elsewhere in the test system. Each 
generator allows programmable period, 
pulse width, delay, and burst count 
parameters. 



Trigger source and destination are also 
programmable. Trigger source can be 
selected from ten general-purpose inter- 
nal trigger lines, two dedicated internal 
trigger lines, two analog trigger inputs, or 
an immediate mode command. Each 
pulse generator's output can be assigned 
to any one of the ten general-purpose 
trigger lines, or to TST20 front panel out- 
put ports. 

The totalizer is a dedicated 24-bit count 
chain. Separate inputs for up and down 
counting are program-selectable. Com- 
mands allow presetting or clearing the 
counter at any time. An SRQ can be 
generated over the GPIB (command 
maskable) on detection of counter 
overflow or underflow. 

Time measurements can be made for: 
Period, Frequency, Frequency Ratio, 
Pulse Width, and Time Between Events. 
The measured parameter is command- 
selectable. The input command source is 
program-selectable from the internal trig- 
ger lines or the external analog inputs. 
The measurement slope (for Width and 
Time Between Events) is also 
programmable. 

Two analog inputs are available to use as 
trigger sources into the TST20. Threshold 
Level and Slope are programmable. 



CHARACTERISTICS 

TIMING GENERATOR 
Number of Timing Generators — 5. 
Timing Resolution — 100 nsec, 1 /xsec, 10 fisec, 
or 100 /isec (selected automatically). 
Time Base Accuracy— ±0.01%. 
Selectable Destination— TSI 8150 Internal 
trigger Unes T1-T9 and TE; External Output. 
Burst — 1-65535, or continuous. 



TOTALIZER 
Range— to 16,777,215. 
Minimum Pulse Width— 250 nsec. 
Maximum Input Frequency (with 50% Sym- 
metry)- 10 MHz 

Selectable Source— TSI 8150 internal triggers 
T1-T9, TE, TR, TS, TG; analog inputs A, B. 

MEASUREMENT 
Functions (Single-Port Measurements) — 

Period, Pulse Width, Count, and Frequency. 
Functions (Dual-Port Measurements) — 
Frequency Ratio (Fk Fb) and Time Between 
Events (Time A-B). 
Number of Digits— 6. 
Frequency Range — Dc to 10 MHz. 
Accuracy — 

Analog Input Measurements: ± 100 nsec. 
Trigger Bus Measurements: ±100 nsec. 
(Add 600 nsec for each rising edge). 
Minimum Trigger Pulse Width— 100 nsec. 
Measurement Range — 100 nsec to 4.194 sec. 
Resolution — 100 nsec. 

Selectable Source— TSI 8150 internal triggers 
T1-T9, TE, TR, TS, TG; analog inputs A, B, 

MISCELLANEOUS 
Analog Input Level: 
Range— Programmable, -3.0 V to +3.0 V. 
Resolution— 50 mV. 
Sensitivity — 150 mV peak-to-peak. 
Accuracy — ±60 mV. 

Input Impedance — Selectable; 1 Mil shunted 
by 20 pF (typical), or 50 11. 
Maximum Input Voltage— 200 V peak from 
dc to 50 kHz; 400 V peak-to-peak, linearly 
derated to 15 V peak-to-peak, from 50 kHz to 
2 MHz. 

External Outputs A, B, C, D, E: 

Logic Levels— Logic "0" = <0.4 V, logic "1" 

= >2.4 V (logic switch set to TTL; with logic 

switch set to Open Collector, external pull-up 

resistors can be connected with voltages not 

to exceed +24 V). 

Maximum OFF Voltage— 24 V. 

Drive— One standard TTL load. 

Maximum Low-Level Sink Current — 50 mA. 

For ordering information see page 436. 



Programmable Ranges*^— 



PERIOD 


WIDTH 




DELAY 


0.5 - 6553 ^lS 


0.3 - 6553 /iS 


0.3 - 


6553 tiS ±0.1 


6.553 - 65.53 mS 


6553 - 65.53 mS 


6.553 


- 65.53 mS +1 /iS 


65.53 - 655,3 mS 


65.53 - 6553 mS 


6553 


- 6553 mS ±10 /iS 


6553 - 6553 mS 


6553 - 6553 mS 


6553 - 


6553 mS ±100 



•' NOTE: PERIOD is the pulse generator output time from pulse to pulse, WIDTH is the time 
the pulse generator output is active during each period. DELAY is the time from receipt of 
the source trigger to initiation of the first pulse. Output is actiw low. 
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TEST SYSTEM TSI 8150 

INTERFACE PACKAGE SERIES 



UmTS\ 8155 

Test System Interface Package 

• Standard Switching for DMMs, 
Power Supplies, Oscilloscopes, 
Counters, Signal Sources, and All 
Signals to 2 MHz 

• Package options provide switching 
and configuration for coaxial, RF, 
and Microwave signals to 18 GHz 

Flexible Package Makes Building Test 
Systems Easier 

The TSI 8155 Test System Interface 
Package is a collection of TSI 8150-fainily 
hardware, selected to simplify the job of 
building a test system. The TSI 8155 
package by itself can provide a complete 
test interface and fixturing solution; its 
"add-on" flexiblity serves a wider varie- 
ty of testing applications. 

The package is based on the TSI 8150 Ttest 
System Interface. Standard hardware in- 
cludes switch cards, auxiliary mounting 
units, a test system adapter, interchange- 
able test adapters, plus all the cables and 
connectors needed to complete the inter- 
face. The basic package provides DMM 
switching, power supply switching, and 
general-purpose switching. Tree and 
matrix switching are supported for both 
stimulus and measurement. 

Options are available for adding high- 
frequency switching up to 18 GHz. The 
switches are mounted right in the TSA 
8140 Tfest System Adapter, using the 
016-0862-00 Auxiliary Mounting Unit. 
This provides a benefit unique to Tfek and 
the TSI 8150; switching right at or very 
near the DUT. The reduced cable lengths 
to the DUT, plus the additional shielding 
of the TSA 8140, yields a mEyor improve- 
ment in signal integrity. 



Deluxe coaxial and RF option kits 
enhance signal integrity and convenience 
even more; switches are mounted in a 
021-0435-00 Test Head Receiver, then in- 
terfaced to the DUT with a TSA Fll High- 
Frequency Quick Connect. This elimin- 
ates one set of connectors and some 
cabling. 

The DMM, power supply, and general- 
purpose switches are remote-mounted 
too, using the 016-0861-00 Auxiliary Card 
Rack. An added advantage of remote 
switch mounting is that it frees the TSI 
8150 mainframe to be mounted in the 
most convenient place, thus optimizing 
valuable rack space. 

Switches can be mounted up to 24 feet 
from the mainframe without affecting 
switch performance. The standard 
package comes with a 198-5579-00 Exten- 
sion Cable Kit. This kit includes 100 feet 
of switch control wire (50-lead ribbon 
cable) and 24 connectors, enough for 
twelve control cables. 

Each scanner card is customer-wired to 
a 64-pin Virginia Panel Corporation con- 
nector module installed in the Ifest Head 
Receiver. Each of two 021-0477-00 GP 
Virginia Panel kits provides 128 36-inch 
signal patchcords for this purpose. Mating 
connector modules and signal pins for 
DUT interconnection are also provided. 

The TSI 8150 mainframe provides the 
GPIB interface and power supply for all 
the switching cards and modules. The 
basic system configuration uses six of the 
twelve available slots in the mainframe. 
These slots hold the six TSS40 Scanner 
Control Assembly (SCA) cards that con- 
trol six switch cards mounted in the Aux- 
iUary Card Rack. When optional coaxial, 
RF, or microwave scanners are added, 
more TSS40 cards are mounted in the TSI 
8155 mainframe. 



Standard Package Components 

The following lists show components of 
the basic TSI 8155 package and options. 
For more information about individual 
items, refer to their listings elsewhere in 
this catalog. 

Basic Package: 

1 TSI 8150 Ifest System Interface 
6 TSS40 Scanner Control Assembly 
1 198-5579-00 Extension Cable Kit 
1 016-0861-00 Auxiliary Card Rack 

1 016-0862-00 AuxUiary Mounting Unit 

2 TSS41 Low-Level Scanner Card 

2 TSS42 General-Purpose Scanner Card 

1 TSS43 Power Switch Card 

1 TSS48 Matrix Switch Card 

1 TSA 8140 Ifest System Adapter 

1 TSA FOl Rackmount Hardware Kit 

1 021-0435-00 Ifest Head Receiver 

1 TSA F09 Universal LF Quick Connect 

1 TSA FIO Low-Frequency Quick Connect 

1 021-0434-00 Single-tier ITA 

2 021-0447-00 GP Virginia Panel Kit 

Option 01 Basic Coaxial Kit: 

2 TSS44 Coaxial Scanner Module 
1 TSS40 Scanner Control Assembly 

1 021-0454-00 RF Virginia Panel Kit 

Option 02 Deluxe Coaxial Kit: 

2 TSS44 Coaxial Scanner Module 

1 TSS40 Scanner Control Assembly 

1 021-0441-00 Extended-frame ITA 

2 TSA Fll HF Quick Connect 

Option 03 Basic RF Kit: 

2 TSS45 RF Scanner Module 

1 TSS40 Scanner Control Assembly 

1 021-0454-00 RF Virginia Panel Kit 

Option 04 Deluxe RF Kit: 

2 TSS45 RF Scanner Module 

1 TSS40 Scanner Control Assembly 

1 021-0441-00 Extended Frame ITA 

2 TSA Fll HF Quick Connect 

Option 05 Microwave Kit: 

2 TSS46 Microwave Scanner Module 
1 TSS40 Scanner Control Module 

3 021-0455-00 Microwave VP Kit 

Option 09 Digital I/O Kit: 

1 TSD42 32-bit Digital I/O Card 

1 TSS40 Scanner Control Assembly 

2 TSA F09 Universal Quick Connect 



435 



TEK 



MULTIFUNCTION TSI 8150 

INTERFACE SERIES 



ORDERING INFORMATION 

TSl 8150 Test System Interface S3, 495 
Includes: Rackmounting hardware; front and 
rear switch access; User's Manual; Configura- 
tion Manual; Programer's Reference Guide; 
power cord. 

TSI 8155 Ttest System Interface 
Package. « 13, 99 5 

Includes: See hardware list elsewhere in 
catalog under item description. 
TSX 8140 Expansion Chassis $3,095 
Includes: Rackmounting hardware, front and 
rear switch access; Instruction sheet; TSI 8150 
interconnection cable and buffer board; 
ground strap; power cord. 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzeriand 220 V, 50 Hz. 

TSA 8140— Tfest System Adapter. $495 

016-0861-00— Auxiliary Card 

Mounting Rack. $265 

016-0862-00— Auxiliary High- 

Frequency Mounting Unit. $ 145 

TSAD22— 8-input, 100 K S/s Analog- 

to-Digital Converter Assembly." 

TSD20-32-bit High-Speed 

Digital I/O Assembly. $1,195 

TSDM20— 6.5-digit DMM Assembly" 

TSD42-32-bit General-Purpose 

Digital Interface Card. $395 

TSM20— 256K x 16-bit Memory 

Assembly. $995 

TSS40— Scanner Control Assembly. $275 

TSS41— Low-Level Scanner Card. $595 

TSS42— General-Purpose 

Scanner Card. $655 

TSS43— Power Switch Card. $475 

TSS44— Coax Scanner Module. $665 

TSS45— RF Scanner Module. $995 

TSS46— Microwave Scanner Module. $1,995 

TSS48— Matrix Switch Card. $695 

TST20— Timer/Counter Assembly. $1,995 

021-041 7-00— High-Current 

Driver Card. $375 

021-0418-00—60 mA Driver Card. $265 



OPTIONS 
TSI 8155 

Option 01— Basic Coaxial Kit. + $1,995 
Option 02— Deluxe Coaxial Kit. + $2,795 
Option 03— Basic RF Kit. + $2,595 

Option 04— Deluxe RF Kit. + $3,495 

Option 05— Microwave Kit. + $9,995 

Option 09— Digital I/O Kit. + $1,350 

TSS41 

Option 01 — Sutjstitute 1 /iV thermal 
differential relays. + $400 

TSS42 

Option 01 — Substitute dry-reed 
relays. NC 
TSS43 

Option 01— SubsUtute 2000 V, Fbrm 
A Relays (8 Channels). + $50 

TSS4S 

Option 01— Substitute 75-ohm 
relays. +$105 
Option 02 — Add back-termination 
(2 1x4 trees). NC 
TSS46 

Option 02— Add back-termination, -t- $500 
TSS48 

Option 01 — Substitute dry-reed 

relays. NC 

Option 02— Substitute 2 x 16 matrix 

configuration. NC 

Option 03— Substitute dry-reed 

relays in 2 X 16 matrix. NC 

OPTIONAL ACCESSORIES 
TSI 8150 

System Service Manual — Order 
070-5767-00. $50 
Function Card Service Extender 
Paclcage— Order 067-0162-00. $295 

TSA 8140 
Test Head Receiver — Compatible 
with test fixtures from Virginia Panel 
Corporation. Order 021-0435-00. $2,995 
Interchangeable Test Adapters — 
(Full-size) Onler 021-0434-00. $495 
(Half-size) Order 021-0436-00. $495 
(Extended-frame) 

Order 021-0441-00. $695 

TSA FOl— Rackmounting Hardware 

Kit. $145 

TSA F02— Hybrid Fixture (leveling) 

Kit. $295 



TSA F09 — Universal Low-Frequency 
Quick Connect. $395 
TSA FIO— Low-Frequency Quick 
Connect. $395 
TSA FllA— High-Frequency Quick 
Connect. $395 
128-ChanneI General-Purpose or 
42-Channel Low-LeveI/4-Channel 
Power Virginia Panel Fixturing 
Kit- Order 021-0447-00 $395 
128-Channel Bed-of-NaUs Virginia 
Panel Interface Fixturing Kit- 
Order 021-0448-00 $155 
Virginia Panel Interface Fixturing 
Tool Kit— Order 02 1 -0450-00 $1,695 
24-Channel RF Virginia Panel In- 
terface Fixturing Kit— Order 
021-0454-00 $495 
8-Channel Microwave Virginia 
Panel Interface Fixturing Kit — 
Order 021-04.5.5-00 .S2,100 

SCANNER/SWITCH/DRIVER CARDS 
Auxiliary Card Mouting Rack— 
(for TSD42, TSS41, TSS42, TSS43, 
TSS48, 021-0417-00, 021-0418-00). 
Order 016-0861-00. $265 
Extension Cable Kit — Includes 
30.5 m (100 feet) of cable and 24 con- 
nectors. Order 198-5579-00. $400 
Extension Cable Assembly— Six 
Preassembled 2 m (6.5 feet) exten- 
sion cables. Order 179-5581-00." 

SCANNER MODULES 
Auxiliary High-Frequency Mount- 
ing Unit— (for TSS44, TSS45, 
TSS46). Order 016-0862-00. $145 
Extension Cable Kit— Incl. 30.5 m 
(100 feet) of cable and 24 connectors. 
Order 198-5579-00 $400 
Extension Cable Assembly— Six 
Preassembled 2 m (6.5 ft) extension 
cables.*' 

P6513 Probe/ITA Support Kit-(for 
TSS44, TSS45). Order 

021-0443-00 $95 
P6513 Probe/ITA/Power Support 
Kit— (for TSS44, TSS45). Order 
021-0444-00. $175 

• ' Contact your local sales office 
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PEP 301 



Systems Controller 

The PEP 301 complies with IEEE Stan- 
dard 4881-1987 and with Tektronix 
Standard Codes and Formats 



GPIB 

IEEE-488 



FEATURES 

• 16-MHz Intel 80386 System With the 
80387 Coprocessor Standard 

• IM-Byte Memory Standard- 
Expandable to 16M Bytes 

• 1.2M-Byte Floppy and 40M-Byte 
Hard Disk Standard 

• Includes Signal Processing and 
Display (SPD) Software for 
Waveform Analysis and Hardcopy 

• Includes GURU It Software for 
Compatibility With Tekware and 
Other Existing Applications 

• 14-Inch Color Graphics Display With 
CGA, EGA, and 800 X 600 
Resolution Modes Standard 

• Detached 101 Advanced Keyboard 
With Tactile Keys 

• Disk Cache, Display, and Keyboard 
Accelerator and Other Utilities 
Included 

• Clock Speed Controllable to 4.77, 6, 
8, or 16 MHz to Permit Maximum 
Compatibility With Existing User 
Software 

• Compatible With PC/XT and PC/AT 
Software Including Tekware 
Software from Tektronix for 
Instrument Control 

• Calendar/Clock Battery Backup 

The PEP 301 Systems Controller brings 
32-bit 80386/80387 data-acquisition and 
processing power to instrument systems 
control. With processing power 3-4 times 
a standard 8-MHz 80286-based system, 
tasks that took too long or were too big 
to tackle, become reasonable. Computa- 
tion is an important part of the task of 
a controller when used to help analyze 
the data. The processing power is also 
essential to acquire data and convert it 
to engineering units. The PEP 301 has 
disk, memory, and processor speeds op- 
timized for demanding applications. 

GPIB hardware and software are included 
to make the controller productive quickly. 




GURU II software (included) provides 
flexible instrument access through inter- 
preted BASIC or Menu selection. Signal 
Processing and Display functions are in- 
cluded to provide access to waveform ac- 
quisition, analysis, arithmetic, and display 
on a variety of hardcopy devices. 

GURU II software includes six applica- 
tions programs written in interpreted 
BASICA. They may be used as is or modi- 
fied by the user. 

For applications needing more speed than 
the interpreter can provide, GURU con- 
nects to compiled BASIC. Supplemental 
software provides the link to Microsoft 
QuickBASIC. 

Signal Processing and Display (SPD) soft- 
ware is both a menu driven anjilysis pro- 
gram and a development tool kit for use 
with Microsoft QuickBASIC and C. SPD 
can directly acquire waveforms from the 
following Tfek digitizers: 2430, 2430A, 
2432, 2440, 2230, 2221, 2220, 7D20, 7912 
(AS and HB), 5223, 7854, 11401, 11402, 
and RTD710. 

MS-DOS compatibility protects users in- 
vestment in existing instrument control 
software, and of other software used in 
the Engineering envirorunent that run on 
PC/XT, PC/AT, or compatibles. 



PEP 301 Hardware 
System Unit 

The main processor uses a 16-MHz Intel 
80386 32-bit processor and 80387 
numeric coprocessor. The 80387 supports 
the instruction set of both the 80287 and 
8087, offering additional enhancements 
that include full compatibility with the 
IEEE Floating-Point Standard, draft 10. 
The performance of a 16-MHz 80387 Ls 
about eight times faster than a 5-MHz 
80287. 

The IM-Bytes of Random Access Memory, 
included as standard in the PEP 301, uses 
interleaving and 100 ns access ports to 
keep the processor from having to wait 
for instructions or data— zero wait states. 
Upon Initialization, the ROM BIOS is 
loaded into random-access high memory. 
By loading a copy of the BIOS into zero- 
wait-state memory, performance is kept 
at top operating speed. 

Memory includes 256K bytes above the 
IM-Byte address space that can be con- 
figured to conform to the Lotus/Intel/ 
Microsoft Expanded Memory Standard. 
Many applications, such as Framework II 
and Lotus 1-2-3, use Expanded Memory 
(EMS area) for data. 

Hardware clock speed is software select- 
able to speeds below 16 MHz to provide 
maximum compatibility with existing 
software. 
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lb aid set-up, CMOS RAM retains stored 
settings, and "INSTAL" utilities simplify 
installing memory management, ram 
drivers, and hard disks. Set-up is through 
simple menu and form-fillout sequences. 

Mass storage peripheral space is available 
for up to two more half-height or one 
more full-height disk. This means that the 
system can grow to meet future needs. 

Keyboard 

The system keyboard is a 101-key 
' 'Enhanced AT' ' style with key click and 
tactile feel. 

Display System 

The display controller installed in the 
systems unit has 256K bytes of video 
memory providing 16 colors out of a 
palette of 64. The display card installed 
in the system unit and the monitor (a 
multisync display) provide maximum 
compatibility with 'Ifekware and other 
software while providing capability to 
meet demanding color graphics needs. 

PEP 301 Software 

The PEP 301 controller includes operat- 
ing system, language, and applications: 
SPD— For Signal Analysis and Display of 
waveforms from a variety of oscilloscopes 
and digitizers. 

MS-DOS 3.3 (later versions when 
available). 

GW-BASIC for running interpreted BASIC 
programs. 

GURU II-GPIB Users Resource UtUity 
Software. 

SPD takes advantage of the 640x480 
resolution graphics on the PEP301. Tb 
simplify use with the SPD Menu mode a 
keyboard overlay is included with easy to 
follow labeling. The "Help ", Fl, key pro- 
vides basic information and the F3 key 
returns to the main menu. 

As a menu driven application program, 
almost all of the function library is ac- 
cessible without writing software. 
Functions include: 

Process menu— For developing a se- 
quence of functions to be invoked as a 
batch file. This provides repeatable 
customized measurement sequences. 

Waveform Arithmetic— Addition, subtrac- 



tion, multiplication, division of a 
waveform by another or by a constant, 
find minimum, maximum, log, exponen- 
tiation, power, or square root of a 
waveform. 

Signal processing— FFT, IFFT, Derivative, 
Integral, Interpolate, Decimate, Tkper 
(with a variety of window functions), 
Correlation, and Convolution. 

Measurements— Determine pulse para- 
meters, statistics, and frequency com- 
ponents of waveforms. 

Input/Output— Read or write to disk, read 
user files from other applications (ASCII, 
IBM BASIC Binary, and Binary), perform 
a user process on a waveform, and ac- 
quire from digitizers. 

Complex Arithmetic— Polar, rectangular 
conversion and arithmetic functions on 
complex arrays. 

Waveform Generation— Mathematically 
create waveforms for experimentation; 
sine, square, sine (sine (x)/x), sine 
.squared, binary random, gausian random, 
uniform random. 

Extensive context sensitive help is 
available in the menu mode. 

Programs may also be written using the 
196 functions in SPD using C, QuickC, or 
QuickBASIC. 

Accelerator and Utility Software — 

Utihties include: disk cache, disk file de- 
fragmenting software, display accelerator, 
keyboard accelerator and command line 
editor 

MS-DOS 3.3 is upwardly compatible Avith 
MS-DOS 3.2 and provides new commands 
and extensions to existing ones. 

In addition to the extensions of MS-DOS, 
commands added to the controller MS- 
DOS include: 

A system speed command, to set the 
speed of the processor to 4.77, 6, 8, or 16 
MHz clock speed. This allows speed- 
dependent programs written for a PC/XT, 
for example, to be executed properly on 
the PEP 301. In the "Smart" mode, the 
PEP runs at 16 MHz until floppy-disk ac- 
cess is required. This assures reading flop- 
py disks brought from other PC- 
compatible products. 



A memory manager for installing and 
using memory above the IM-byte address 
limit following the Lotus/Intel/Microsoft 
Standard . 

GW-BASIC, Uke BASICA, aUows quick in- 
teractive programming in interpreted 
BASIC. In addition to features found in 
IBM Advanced BASIC, GW-BASIC pro- 
vides additional screen types including 
MGA (monochrome graphics adaptor) 
modes. The screen editor is improved 
with help modes and improved editing. 

GURU II includes: Tfest-procedure genera- 
tion suited for programmable power sup- 
plies, digital voltmeters, signal sources, 
and counters. 

Menus mode for selecting pre-written 
BASIC routines for interrogating and 
transmitting information on the GPIB, 
string comparisons, waveform acquisition 
(in ASCII or binary format), waveform 
storage and recall from disk, plus 9 other 
frequently needed functions. 

Digitizer support for 2220, 2221, 2230, 
2430, 2430A, 7D20, 7912AD, 7854, 11401, 
11402 and RTD 710. 

Pulse-Analysis program to simplify 
characterizing waveform data by rise, fall, 
and commonly used pulse-measurement 
parameters. 

Sample applications are included that the 
user can run as is or modify to meet in- 
dividual needs that do: 

Rise- and fall-time pulse measurements 
with the 2445 and 2465 oscilloscopes. 

Scope verification using the CG 5001 pro- 
grammable oscilloscope calibration 
generator. 

Audio-distortion analysis using the 
AA 5001 Programmable Distortion Ana- 
lyzer and SG 5010 Programmable Oscillator 

GURU II provides waveform storage in 
ADIF (Analog Data Interchange Format) 
common to it and Signal Processing and 
Display software (SPD) to simplify 
transferring data to signal processing 
environment. 

For more information on GURU II, SPD, 
and other TEKWARE MS-DOS software 
products, see the Tfest and Measurement 
Software section. 
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PEP 303 



NEW 



Systems Controller 

The PEP 303 complies with IEEE Stan- 
dard 488.1-1987 and with Tektronix 
Standard Codes and Formats. 



GPIB 

IEEE-4Sa 



• 20MHz Intel 80386 System with the 
80387 Coprocessor Standard 

• 4 MBytes Memory Standard- 
Expandable to 16 MBytes 

• 1.2 MByte Floppy and 130 MByte 
Hard Disk Standard 

• Includes Signal Processing and 
Display (SPD) Software for 
Waveform Analysis and Hardcopy. 

• Wlndows/386 for Multi-Tasking, and 
Graphical User Interface 

• Signal Analysis Library for Data 
Analysis and Display 

• Includes GURU II Software for 
Compatibility with Existing Tekware 
and User Written Software 

• 14 Inch Color Graphics Display with 
CGA, EGA, and 800 X 600 
Resolution Modes Standard 

• Detached 101 Advanced Keyboard 
with Tactile Keys 

• Mouse Included 

• Clock Speed Controllable to 4.77, 6, 
8, 12, 16, or 20 MHz to Permit 
Maximum Compatibility with 
Existing User Software 

• Disk Cache, Display, and Keyboard 
Accelerator and Other Utilities 
Included 

The PEP 303 Systems Controller brings 
windowed multi-tasking software to 
bench top and laboratory data acquisition, 
data analysis, and instrument systems 
control. 

GPIB hardware and software are included 
to make the controller productive quick- 
ly. GURU II software provides flexible in- 
strument access through interpreted 
BASIC or Menu selection. Signal Process- 
ing and Display functions provide 
waveform acquisition, analysis, arith- 
metic, and display on a variety of hard- 
copy devices. 

As a PC based instrument controller, the 
PEP 303 preserves the usefulness of ex- 
isting instrument control programs, and 
of many other programs used in the 
Engineering environment that run on 
PC/XT, PC/AT, or compatibles. 

PEP 303 Hardware 
System Unit 

AU hardware features are identical to the 
PEP301 except for the following. Memory 
-4 MBytes of Random Access Memory is 
standard. Optional added 4 MBytes is also 
available for a total of 8 MBytes. Addi- 
tional memory uses a proprietary 32 bit 



bus and does not require any of the stan- 
dard AT-bus slots. Main memory and add- 
on memory use interleaving and 80 ns ac- 
cess parts for fastest, zero wait state, 
performance. 

The main processor uses a 20 MHz Intel 
80386 32 bit processor and 80387 numeric 
coprocessor. The 80387 supports the in- 
struction set of both the 80287 and 8087, 
offering additionad enhancements that in- 
clude full compatibility with the IEEE 
Floating-Point Standard, draft 10. The 
performance of a 20MHz 80387 is about 
ten times faster than a 5 MHz 80287. 

Hard Disk -The standard hard disk is 70 
MBytes, 28 ms access time. Users want- 
ing more mass storage may specify a 
substitute option that replaces the 70 MB 
disk with a 120 MByte 28 ms disk. 

PEP 303 SOFTWARE 

The PEP 303 controller software includes 
all software supplied with the PEP301 
with the addition of: 
Window/386 to add graphical windows in- 
terface and multi-tasking. 
A text processing program for report 
preparation. 

A graphics drawing and editing program. 
A data communications program. 
Revision control software for maintaining 
configuration control throughout pro- 
gram development. 

Data acquisition, display and signal pro- 
cessing libraries. 

Users can acquire waveforms from most 
Tfektronix digitizers and perform signal 
analysis (FFT, IFT, etc.) and paste the 
graphics directly into engineering or 
quality control reports. With multi- 
tasking, up to 16 tasks can be operating 
on the PEP303 at one time. Lengthy sort- 
ing, or communications transfers can be 
done in the background mode. Most im- 
portant is the ability to connect the 
results of one application to another. 

MS-DOS 

In addition to standard MS-DOS 3.3 com- 
mands, extensions added to the controller 
MS-DOS include: 

A system speed command, to set the 
speed of the processor to 4.77, 6, 8, 12, 
16 or 20 MHz. Speed dependent programs 
written for a PC/XT may be executed 
properly on the PEP303. In the 
"SMART" mode, the PEP runs at 20 MHz, 
until floppy disk access is required. This 
assures reading floppy disks brought from 
other PC-compatible products. 
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PEP 301R 

Rackmountable Systems Controller 

The PEP 301R complies with IEEE 
Standard 488.1-1987 and with Tektronix 
Standard Codes and Formats. 



GPIB 

IEEE-488 



• 16 MHz Intel 80386 System with 
80387 Coprocessor, 1 MBytes 
Memory, and 70 MByte Disk 
Standard 

• System Unit, Monitor, and Keyboard 
are Rackmountable Conforming to 
EIA RS-310 Standard 

• 101 Key Keyboard is Mechanically 
and Electrically Lockable 

• All Disk Drives are Enclosed and 
Shock Mounted to Protect Them 
from Harsh Environments 

• Includes Signal Processing and 
Display (SPD) Software for 
Waveform Analysis and Hardcopy 

• Includes GURU II software for 
Compatibility with Existing Tekware 
and User Written Software 

• 14 Inch Color Graphics Display with 
CGA, EGA, and 800x600 Resolution 
Modes Standard 

• Clock Speed Controllable to 4.77, 6, 
8, 12, or 16 MHz to Permit Maximum 
Compatibility with Existing User 
Software 

• Disk Cache, Display, and Keyboard 
Accelerator and Other Utilities 
Included 

The PEP 301R Rackmountable Systems 
Controller brings 32 bit processing and 
windowed multi-tasking software to rack 
mounted ATE systems. 

GPIB hardware and software included 
make the controller productive quickly. 

GURU II software (included) provides 
flexible instrument access through inter- 
preted BASIC or Menu selection. Signal 
Processing and Display functions are 
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are included to provide access to 
waveform acquisition, analysis, arith- 
metic, and display on a variety of hard- 
copy devices. 

PEP301R HARDWARE 
System Unit 

The main processor uses a 16 MHz Intel 
80386 32 bit processor and 80387 numeric 
coprocessor. The 80387 supports the in- 
struction set of both the 80287 and 8087, 
offering additional enhancements that in- 
clude full compatibility with the IEEE 
Floating-Point Standard, draft 10. The 
performance of a 16 MHz 80387 is about 
8 times faster than a 5 MHz 80387. 

Standard 1 MByte of Random Access 
Memory uses interleaving and 100 ns ac- 
cess parts to keep the processor from hav- 
ing to wait for instructions or data-zero 
wait states. Upon initialization, the ROM 
BIOS is loaded into random access high 
memory. By loading a copy of the BIOS 
into zero wait state memory, performance 
is kept at top operating speed. 

Hardware clock speed is software select- 
able to speeds below 16 MHz to provide 
maximum compatibility with existing 
software. 

Mass storage peripheral space is available 
for up to two more half-height or one 
more full height disk. This means that the 
system can grow to meet future needs. 

Mass storage and floppy disks are en- 
closed and protected from access of 
foreign material from the physical site 
with access doors. 

Compared to the benchtop PEP30I addi- 
tional cooling and shock mounting are 
provided. Shock mounting extends the 
application of hard disks to more severe 
environments. Additional cooling not only 
provides additional air flow, but provides 
positive pressure inside the system unit 
to limit acess to air-borne particulate 
material. 

Keyboard 

The system keyboard is a 101-key 
"Enhanced AT" style with key click and 
tactile feel. The keyboard is mounted in 
a drawer that can be closed and locked 
to protect the system mechanically. When 
opened for access the edge of the drawer 
acts as a rest for the keyboard user's 
hands. 

Display System 

The display controller installed in the 
systems unit has 256K bytes of video 
memory providing 16 colors out of a 
palette of 64. The display card installed 
in the system unit and the monitor (a 
multisync display) provide maximum 
compatibility with Ttekware and other 



software while providing capability to 
meet demanding color graphics needs. 

The display is rackmountable in a stan- 
dard EI A rack. 

PEP CHARACTERISTICS 

SYSTEM UNIT 

System board with Intel 80386 processor and 
80387 numeric processor. 16-MHz operation, 
zero wait state, IM byte RAM on board, 32- bit 
address, 32-bit data bus, 7 DMA channels, 15 
interrupts, 3 programmable timers. System 
memory is expandable to 16M bytes. 

SYSTEM PANEL 

Key lock for protecting the system from access 
when the key is turned to lock position and 
removed. Two indicators show the speed mode 
and light when the hard disk is being used. The 
front panel also has a system reset switch that 
provides a complete restart of the system 
without having to turn off power. This reset 
is positioned to prevent accidental operation, 
yet convenient to find when needed. 

KEYBOARD 

The keyboard keys have click and tactile 
positive feedback. Versions available in the U.S. 
have 101 keys, those for non-U.S. distribution 
use 102 keys. The keyboard is detachable with 
10-ft. coil cable. Key layout is the standard IBM 
PC/AT 101-key format. LED indicators show 
Power, Caps Lock, Numeric Lock, and Scroll 
Lock status. 

MASS STORAGE 

1.2M byte 5.25-in. floppy disk (' A:" drive), 
half-height, double-sided, double density, 
94-ms average access time. The disk is read 
compatible with 360M-byte drives. 

40M-byte Hard-Disk Drive, 5.25 in. with 28-ms 
average access time. In addition to the stan- 
dard disk drives, the controller board can han- 
dle one more floppy disk drive and one more 
hard disk. 

DISPLAY SYSTEM 

The PEP 301 Systems Controller includes a 
display monitor and interface card installed in 
the main system unit. A number of graphics 
modes are available to support both Tfektronlx 
Tfekware software and user written or provided 
applications. 

Graphics Modes 

Fully CGA, EGA compatible. Supports standard 
EGA modes with 640x350, 16-color graphics, 
and other modes shown below: 



TVP* 


Format 


Char.Box 


Res 


Colors 


Text/Graphics 


40x25 


8x16 


640x400 


16 


Text/Graphics 


80x25 


8x16 


640x400 


16 


Text/Graphics 


80x60 


8x8 


640x480 


16 


Text/Graphics 


80x66 


8x8 


640x480 


16 


Text/Graphics 


100x75 


8x12 


752x410 


16 


Text/Graphics 


114x60 


8x8 


800x600 


16 



Software drivers are supplied with the PEP 301 
support advanced graphics features with ap- 
plications software users may already own, 
.such as: GEM (version 2.1), Micro.soft Windows 
(version 1.0 or greater), Lotus 1-2-3 (version 
2.0 for 132x25 - 44), Framework (version 1.1 
or greater), Ventura Publisher (version 1.1 or 
greater), and AutoCAD (veision 2.5 or greater). 



Monitor — ^The display monitor is an Automatic 

Synchronizing (multi-sync) display. 

Scan Rates: Horizontal is 15.5 to 37 kHz. 

Vertical is 45 to 75 Hz 

Display Area: 250 by 180 mm 

Dot Pitch: 0.31 mm 

Video Bandwidth: 30 MHz 

INTERFACES 

Communications— Two RS-232-C serial ports: 
One 9-pin "D" male connector, one 25 pin male 
"D" connector Programmable baud rate from 
50 to 9600 baud. 

GPIB— The GPIB port conforms to IEEE Stan- 
dard 488. 

Printer Interface— The printer connector is 
a Centronics-compatible 25-pin "D" female 
connector 

POWER REQUIREMENTS 

Power Consumption — System Unit: 200 W. 
Display. Monitor: 85 W. 

ENVIRONMENTAL 

Temperature— Operating: -10 to +40°C. 
Nonoperating: -10 to -t-60°C. 
Humidity— Operating: 20 to 80% nonconden- 
sing. Nonoperating: 10 to 90% noncondensing. 
Altitude— Operating: to 10,000 feet. Non- 
operating: lb 15,000 feet. 



PHYSICAL CHARACTERISTICS 





System 






Display 




Unit 


Keyboard 


Monitor 


Dimensions 


mm In. 


mm 


In. 


mm 


In. 


Width 


533 21.0 


485 


19,1 


395 


156 


Height 


165 65 


191 


08 


291 


11.5 


Depth 


432 17,0 


208 


82 


400 


15.8 


WelghU 


kg lb 


kg 


lb 


kg 


lb 


Net 


190 41 9 


2.7 


60 


14 


30.8 



PEP301R SOFTWARE 

The PEP301R software is identical to the 
PEP301 software. 



CHARACTERISTICS PEP303 

All system Characteristics are identical to the 
PEP301 except: 

SYSTEM UNIT 

System board with Intel 80386 processor and 
80387 numeric processor 20MHz operation, 
zero wait state, 4MB RAM on board, 7()MB 
Hard Disk Drive, 5.25" with 28ms average ac- 
cess time. In addition to the standard disk 
drives, the controller board can handle one 
more floppy disk drive and one more hard disk. 
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CHARACTERISTICS 

(PEP303R) 

All system characteristics are identical to the 
PEP301R except the following: 

SYSTEM UNIT 

System board with Intel 80386 processor and 
80387 numeric processor 20 MHz operation, 
zero wait state, 1 MB RAM on board, 32-bit ad- 
dress, 32-bit data bus, 7 DMA channels, 15 in- 
terrupts, 3 programmable timers. System 
memory is expandable to 16 MB. 

MASS STORAGE 

1.2 MB 5.25 inch ("A:" drive), half-height. 
Double-sided, double density, 94 ms average 
access time. The disk is read compatible with 
360 MByte drives. 

40 MB Hard Disk Drive, 5.25 inch with 28 ms 
average access time. In addition to the stan- 
dard disk drives, the controller board can han- 
dle one more floppy disk drive and one more 
hard disk. 



ORDERING INFORMATION 

PEP 301 Systems Controller S7,995 
Includes: 1.2 M-byte floppy and 40M-byte hard 
disk, display monitor, and graphics/display 
card, GPIB interface and cable, IM-byte RAM, 
GURU II Software, MS-DOS 3.3, and 
GW-BASIC. 

PEP303 Systems Controller" 
Includes: 1.2 Mbyte floppy and 70Mbyte hard 
disk. Display monitor and graphics/display 
card, GPIB Interface and cable, 4MB RAM, 
Software including, Windows/386, Signal Pro- 
cessing Library, Write, Paint, and communica- 
tions program; GURU II Software, Disk cache 
and other utility software, MS-DOS 3.3, and 
GW BASIC. 

PEP 30 IR Systems Controller" 
Includes: 1.2MB Floppy and 40MB hard disk. 
Display monitor and graphics/display card, 
GPIB interface and cable, 1MB RAM, GURU II, 
SPD, Disk cache and utility software, MS-DOS 
3.3, and GW-BASIC. 

PEP303R Systems Controller" 
Includes: 1.2Mbyte floppy and 70Mbyte hard 
disk, Display monitor and graphics/display 
card, GPIB interface and cable, 4 MB RAM, 
GURU II Software, SPD, Disk cache and other 
utility software, MS-DOS 3.3, and GW BASIC. 



OPTIONS 

Option 21— Adds 3.5 in. 1.44 MB 
disk drive*' 

Option 22— Substitute 120 MB 
Hard Disk (PEP 301, 301R)" 
(PEP303, 303R)" 

Option 24— Adds 5.25 in. 360KByte 
floppy disk*' 

Option 32— Delete Monitor and EGA 
Display hardware*' 
Option 35— Add Serial Mouse" 
Option 37— RS-232 Controller 
hardware only*' 

Option 38 — Delete rackmount of key- 
board and display (PEP301R, 303R)" 
Option 39— Delete 80387 Coprocessor" 
Option 43— Tbtal 3MB RAM for 
PEP301, 301R only*' 

Option 44— Tbtal 5MB for PEP301, 301R*' 
Tbtal 8MB for PEP303, 303R*' 
Option 45— Tbtal 9MB for PEP301, 301R*' 
Tbtal 12MB for PEP303, 303R*' 



Option 4A— UK keyboard NC 

Option 4B— French keyboard NC 

Option 40— Swedish keyboard NC 

Option 4F— Danish keyboard NC 

Option 4G — German keyboard NC 

Option 41 — Italian keyboard NC 

Option 4S — Spanish keyboard NC 



INTERNATIONAL POWER PLUG OPTIONS 

Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— AustraUan 240 V, 60 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

* ' Contact your local sales office. * . 



TECHNICAL ASSISTANCE SERVICES 

When you need technical as.sistan< c to supple- 
ment your own resources, Tektronix can ar- 
range the services of an application engineer 
skilled in meeting your needs. For more infor- 
mation, see the Tbtal Solution Section or con- 
sult your local sales engineer. 

TRAINING 

Tektronix instrument Group customer Train- 
ing offers operation and application training 
to help you get full value out of your in- 
strumentation Investment. See Customer 
llilnlng Section for Information. For further 
Information, or to enroll, call us at 
1-800-835-9433 ext. 430. 
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DIGITAL OSCILLOSCOPES AND WAVEFORM DIGITIZERS 





Analog 


Maximum 






Maximum 


Useful*' 


EquiV 




Diglttzing 


Digitizing 


Verticai 


Data Wotds 


Stored 


Storage 


Storage 


Type 


BW 


Rate 


Resolution 


per WlBMfonn 


Wavefomis 


BW (SS) 


BW (rep) 


mTJTlOA 


100 MHz 


200 MSfe 


10 bits 


IK to 


256 


100 MHz'* 


100 MHz 






single channel 




256K 








7912HB 


750 MHz 


100 GHz 


9 bits 


512 


1 


750 MHz 


750 MHz 


7250 


6 GHz 


1000 GS/s 


11 bits 


512 


15 


6 GHz 


6 GHz 



• ' Useful Storage Bandwidth is a measure qf the highest frequency sine wave that can be stored in a single 
sweep and displayed in a visually usrfvl manner. USB depends on both the maximum digitizing rate 
and the display reconstruction technique used. 

' ' Equivalent Storage Bandwidth is the highest frequency repetitive signal that can be stored and displayed 
with less than 3 dB loss of signal amplitude using equivalent-time digitizing techniques 

" bits with averaging. 

'* Nyquist criteria. '•" 



WAVEFORM ACQUISITION CAPABILITY 



RTD710A 
7912HB 
7250 
DCS01 
10 



Single Shot 
Repetitive 



7104 



11802 



kHz 100 kHz 1 MHz 10 MHz 100 MHz 1 GHz 10 GHz 100 GHz 
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RTD710A 



NEW 



Programmable Waveform Digitizer 

The RTD 710A complies with IEEE 
Standard 488,1-1987 and with Tektronix 
Standard Codes and Formats 



GPIB 

IEEE-488 



TYPICAL APPLICATIONS 

• High Energy Physics 

• Ultrasonics, Sonar, Radar, Lidar 

• High Voltage Impulse Testing 

• Power Conversion 

• Storage Media Testing 

• Communications and EW 

• Video and CCD Development 

• Semiconductor and Hybrid Test 

FEATURES 

• 200 Megasamples/sec Single 
Channel 

• 100 Megasamples/sec Dual Channel 

• 100 MHz Analog Bandwidth 

• 10-Bit Vertical Resolution with 
±0.4% Range Accuracy 

• 256K Word Waveform Memory 

• Hardware Signal Averaging 

• Comprehensive Triggering 

• Cursor Measurements of Time, 
Voltage, & Frequency 

High Resolution, Accuracy and Speed 

The RTD710A Waveform Digitizer pro- 
vides 10-bit vertical resolution at sample 
rates up to 200 Megasamples per second 
(MS/s). This is four times the resolution 
of an 8-bit digitizer. With 60 dB of 
dynamic range, the RTD710A provides ex- 
cellent resolution of fine signal details. 

The RTD710A provides real-time digitiz- 
ing up to 200 MS/s in the single-channel 
mode and to 100 MSs in dual-channel 
mode. The high performance amplifier 
and attenuator system, along with 
Autocal circuitry assures signal fidelity 
prior to conversion from analog to digital 
form. The input system also provides fine 
control of full scale input range and off- 
set , maximizing use of the 1024 available 
digitizing levels. 

Other key features of the input system are 
accurate step response and rapid over- 
drive recovery. Clean step response is im- 
portant for accurate capture of transient 
events. The fast overdrive recovery allows 
accurate recording of small events occur- 
ring near large impulses, such as in pulse- 
echo applications and decaying exponen- 
tial signals. 

Long Memory and Flexible Recording 

The RTD710A contains 262,144 (256K) 
words of high-speed memory for storing 
waveform data. Memory can be allocated 
entirely to one channel or split between 
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RTD710A Programmable Waveform Digitizer 

channels for simultaneous dual-channel 
digitizing. 

Record length can be selected from 1024 
points to the full 262,144 in powers of 
two. When using shorter lengths, a cor- 
respondingly larger number of records are 
available. With a record length of 1024 
points, up to 128 records per channel are 
available in the dual-channel mode, or up 
to 2.56 records if one channel is used. 

Direct Output of AJD Data 

For applications where the large internal 
memory of the RTD710A is not enough, 
an external output port is provided. The 
output of both A/D converters is available 
up to the full 200 MS/s rate. External 
memory caches may be added for capture 
of extremely long time windows with 
high resolution. Contact your Ttektronix 
Sales Engineer for further information on 
memory cache products. 

Other Recording Modes 

The Auto-Advance recording mode takes 
advantage of multiple records by captur- 
ing new waveform data on successive 
trigger events. In this manner, a series of 
transient events can be captured in rapid 
succession and held for later analysis. 
Auto-Advance recording is very powerful 
for capturing a .series of lightning strikes, 
monitoring the time-varying output of a 
laser system, or recording other sequen- 
tial transient phenomena. 

In addition to the transient recording 
modes, the RTD710A has built-in hard- 



ware signal averaging capability. This pro- 
vides selectable powers-of-two averaging 
up to 16K to reduce random signal noise. 

Envelope capture mode records minimum 
and maximum values for each data point 
over successive acquisitions. This offers 
a powerful technique for capturing 
spurious events and for monitoring signal 
drift. 

Internal and External Sample Control 

In addition to 66 internal timebase set- 
tings, external strobing of the A/D con- 
verter system is supported. This provides 
the ability to synchronize .sampling with 
external phenomena. The RTD710A can 
be strobed from dc to 200 MHz. One 
typical apphcation is CCD development 
where sampling can be synchronized with 
the CCD shift clock. Other applications 
are storage media testing and multiplexed 
data systems. 

Sample rate switching is a unique feature 
provided to optimize usage of waveform 
memory. With sample rate switching, it 
is possible to perform fast sampling dur- 
ing periods of interest and switch to a 
slower rate during quiescent periods. Up 
to 5 breakpoints (sample rate changes) 
are available within a record. One ap- 
plication is ultrasonics, where delay time 
between impulse and echo events can be 
sampled at a low rate while maintaining 
fast sampling over the events of interest. 
This can significantly reduce the amount 
of data transferred for processing in the 
computer. 
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Versatile Triggering Modes 

The RTD710A offers many trigger modes 
to simplify the capture of complex signals. 
Standard oscilloscope-like triggering is 
provided, along with enhancements such 
as LF and HF Reject, Bislope triggering, 
and a Hysteresis trigger mode. Hysteresis 
mode allows the user to set an analog 
qualifying level as well as a trigger level, 
providing noise immunity and additional 
trigger selectivity. 

A Video Trigger Option is available to 
allow the user to trigger on horizontal or 
vertical video sync pulses. This option 
makes it possible to trigger on a specific 
line number within a video field. 

In Comparison triggering mode, the 
RTD710A continuously acquires events 
and compares them to reference- 
waveform values. If an event deviates 
from the range of values (Compare Out 
mode) or lies entirely within them (Com- 
pare In mode), the waveform is held for 
further analysis. 

Waveform Zoom and Cursor 
Measurements 

When used in cor\junction with an op- 
tional X-Y-Z monitor, captured waveforms 
can be viewed and measured in several 
ways. Cursors offer the capability to 
measure time, voltage, and frequency. 
The RTD710A offers horizontal and ver- 
tical display zoom, vertical positioning, 
and horizontal scrolling for easy viewing 
of the entire waveform or expansion of 
smaller portions. Both YT and XY types 
of displays are available. 

System Digitizer or Stand Alone 

The RTD710A is fully programmable via 
the GPIB (IEEE-488) and conforms to 
Tektronix Standard Codes and Fbrmats. 
It also contains several useful waveform 
analysis command.s, such as Min, Max, 
and Cross to increase throughput in test 
systems. 

Hardcopies of the display can be made 
with the HClOO Color Plotter via the 
GPIB. Option 19 provides a blank instru- 
ment front panel. This eliminates the 
RTD710A front-panel controls, reducing 
power consumption, instrument cost, and 
susceptibility to undesired operator ad- 
justment. This is particularly important 
in test-system environments. 

Quicker system set-up time and the con- 
venience of choosing from several 
previous instrument states is standard on 
the RTD710A via non-volatile settings 
storage. Up to 20 different instrument 
states can be stored and recalled either by 
a front-panel pushbutton or under com- 
puter control. Measurement accuracy and 
proper functioning of the RTD710A are 
confirmed by auto-calibration and self- 
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RTD710A Cursor Display on nklronix 620 X-Y-Z Monitor 



test procedures. Self test is automatical- 
ly performed at power-on, and can be 
user-activated during operation. 



CHARACTERISTICS 

VERTICAL 

Input Channels— Two, single ended. Supports 
XIO and XlOO encoded probes for high input 
voltage application-s. Simultaneous digitizing in 
dual-channel mode. 

Input Range— ± 100 mV to ± 60 V (200 mV to 
100 V p-p) in 28 steps. 

Input DC Offset Voltage— ± 199% of input 
range, selectable in either percent or volts. Ac- 
curacy ±1.5% at ±100% dc offset. 
Analog Bandwidth— DC to 100 MHz, to 
40 °C; DC to 90 MHz, 40 to 50 °C. Selectable 
bandwidth,limiting at 20 MHz. 
AC-Coupled Lower - 3-dB Point— 10 Hz or 
less. 

Input R and C— 1 MO ±2%; =24 pF. 
Maximum Input Voltage— 250 V (do + peak 
ac); ac component, 500 V p-p maximum at 
1 kHz or less. 

Auto Calibration — Range Accuracy: ±0.4%. 

TIME-BASE 

Internal Clock Frequency— 200 MHz 

±0.001%. 

Sample Rate: Internal Clock — Channel 1 
Only Mode, 200 M&^ to 5 66 sampling steps; 
Dual Channel Mode, 100 MS/s to 5 S/s, 65 sam- 
pling steps. 



External Clock— Channel 1 Only Mode, dc to 
200 MHz; Dual Channel Mode, dc to 100 MHz. 
Sample-Rate Switching — 5 breakpoints max- 
imum per record. 

DIGITIZING 

Vertical Resolution— 10 bits (1024 discrete 

levels). 

Maximum Sample Rates— Single Channel 
Mode, 200 MS*; Dual Channel Mode, 100 MS/s. 

Record Length per Channel 



CH 1 Only Mode 



Dual-CH Mode 



Records Length Records Length 
PerCH 



1 
2 
4 
8 
16 
32 
64 
128 
256 



262144 
131072 
65536 
32768 
16384 
8192 
4096 
2048 
1024 



Per CH 



1 

2 
4 
8 
16 
32 
64 
128 



131072 
65536 
32768 
16384 
8192 
4096 
2048 
1024 



Averaging — Selectable from 2 to 16384 in a 
2-4-8 binary sequence, 8K maximum record 
length averaged. 

Enveloping — Selectable from 1 to 16384 or in- 
finite in a 2-4-8 binary sequence. 
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TRIGGERING 

Sources — Internal from Ch 1 or Ch 2, or 
External. 

Trigger Coupling— AC, AC LF Reject, DC HF 

Reject, DC. 

Slope — Positive, Negative, Bislope. 

Modes — Auto, Normal, Single, Compare In, 

Compare Out, Hysteresis. 

Postrigger Delay— From to 262136 samples 

in Normal Mode, from to 262128 samples in 

high-.speed (200 MSs) mode. 

Pretrigger Capture— lb full record length les.s 

8 for normal mode and full record length les.s 

16 samples for high-speed (200 MS,'s) mode. 

Arming Delay— Internal: 0, 10 ms to 10 s in 

a 1-2-5 sequence; External arm input on rear 

DISPLAYS 

Cursor Readout— 7 -digit LED display for time, 
voltage, and frequency. 
Trigger Readout— 6-digit LED display for trig- 
ger level. 

Record Length Readout — 5-digit LED display 
for record length and breakpoint location. 
Range/Offset Readout— 4-digit LED display 
for range and offset settings; two displays, one 
for each channel. 

IEEE STANDARD 488 INTERFACE 

Standard— IEEE Standard 488.1-1987. 

Interface Functions— SHI, AHl, T5, L4, SRI, 

RLl, PPO, DCl, DTI, CO. 

Maximum Transfer Rate— >250K bytes/ 

.second. 

Programmable Functions — All instrument 
settings and operating modes are program- 
mable except the power switch. 
Plotter Interface— HPGL protocol, IEEE-488 
interface. 

Waveform Analysis Routines — Window, 
Maximum, Minimum, Tbp, Base, B)silive Cross, 
Negative Cross, Mid, Mean, Peak-to-Peak. 

EXTERNAL SIGNALS 

CRT Display— X, Y, and Z: ± 1 or 5 V p-p, in- 
ternally selectable (set to -t- 1 V at factory). 
Trigger Output— Positive true, TTL 
compatible. 

External Arm In — TTL-compatible. 
External Clock Input— ECL signal level, 50 Q 
DC to 200 MHz. 

Clock Output— ECL signal level (open emit- 
ter out into 50 n). 

Probe Calibration Output— to +4 V ±1% 

square wave at 1 kHz +0.005% into 1 M Q. 
Feed-Through Connectors— Three 50-n coax- 
ial cables for rear signal connections. 
Direct A/D Output— 50-pin AMPMODU MT 
connector Channel 1 and Channel 2 digitized 
signals available. ECL-compatible signal levels. 
Maximum data rate is 100 Mega- Words per sec- 
ond (20-bit word). Contact Tfektronix Sales 
Representative for information on memory 
cache products. 



ENVIRONMENTAL 

Ttmperature Range— Operating to 50°C; 

Nonoperating-30 to ^-70°C. 

Humidity — to 95% relative humidity 

(noncondensing). 

Altitude— Operating 15,000 ft (4.5 km) max- 
imum; Nonoperating 50,000 ft (15 km) 
maximum. 

Line Frequency — Operational from 48 to 
440 Hz. 

Power Consumption — 350 W fully optioned. 
Line-Voltage Range— 90 to 132 V ac (115 V); 
180 to 250 V ac (230 V). 
Electromagnetic Compatibility-The RTD 
710A qualifies under test limits specified in 
FCC Part 15, subpart J Class A and VDE 0871 
Class B. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Width 


429 


16.9 


Height 


177 


7.0 


Depth 


643 


25.3 


Weight » 


kg 


lb 




235 


51,8 



ORDERING INFORMATION 

RTD7I0A Programmable Wave- 
form Digitizer $20,950 
Includes: Power cord (161-0123-00), Fuses, 8A 
& 4A, Instruction Manual (070-7204-00), RTD 
710A Instrument Interfacing Guide (070-7207-00). 
OPTIONS 

Option 05— Video Trigger * *1,495 

Option 19— Blank Front Panel -$500 
Includes: Rack mount assembly. 
Option IR— Rack Mount. $395 
INTERNATIONAL POWER PLUG OPTIONS 
Option AI — Universal Euro 240 V 
Option A2— UK 240 V 
Option A3— Australian 240 V 
Option A4 — North American 240 V 
Option A5— Swiss 240 V 



OPTIONAL ACCESSORIES 
Rack Mount Kit— Order 016-0886-00 $600 
Service Manual — 

Vol. 1. Order 070-7292-00 160 
Vol. 2. Order 070-7293-00 ISO 
GPIB Cable— 2 meters. 
Order 012-0991-00 $160 
A/D Out Cable— 2 meters. 
Order 012-1117-01 $150 
HClOO Color Plotter- 
Opt, 01 GPIB Cable $965 
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TD1301 

Acquisition and Viewing Package 

CZ33TD2301 

Acquisition and Analysis System 

The TD1301 and TD2301 comply with 
IEEE Standard 488.1-1987 and with 
Tektronix Standard Codes and Formats. 



NEW 



GPIB 

IEEE-488 



TYPICAL APPLICATIONS 

• High Energy Physics 

• Ultrasonics, Sonar, Radar, LIdar 

• High Voltage Impulse Testing 

• Power Conversion 

• Storage Media Testing 

• Communications and EW 

• Video and CCD Development 

• Semiconductor and Hybrid Test 

FEATURES 

• Automated Setup of Instrumentation 

• Multi-Channel Waveform Acquisition 

• Time and Frequency Domain 
Analysis 

• Flexible Graphing Formats 

• Interactive Operation from Menu 

• User-Defined Macros for Efficiency 

• MS-DOS Platform Provides Broad 
Softvyare Compatibility 

HIgh-Performance Digitizer Systems 

TD1301 supports the high-resolution tran- 
sient digitizing capabilities of the RTD 
710A. It provides an integrated viewing 
package with digitizer and monitor 
enclosed in a standard instrument rack. 

The TD2301 system includes a Tektronix 
PEP 301 controller and interactive soft- 
ware. This package provides waveform 
capture, processing, analysis, display, and 
storage. Instrument settings, measure- 
ment environments, and application 
macros can also be stored and recalled as 
needed. 

The system software package contains 
broad support for waveform analysis and 
graphic display of results. An interactive 
mode is provided through a direct menu 
scheme. As familiarity increases and 
operations become more repetitive, the 
keystroke macro feature can be used to 
reduce many operations to a single menu 
.selection. Collections of macros can be 
stored and recalled as needed to suit the 
measurement problems at hand. Each 
macro is assigned a user-provided 
description to facilitate selection. 

The Tektronix PEP 301 controller pro- 
vides excellent processing power for 
waveform analysis and high quality 
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TD2301 Acquisition and Analysis System 

graphics. This high-performance MS-DOS 
compatible platform provides support for 
data collection and analysis, report 
generation, database management, and 
communications with other computing 
resources. 

Acquisition 

Waveform data can be acquired from one 
or several RTD 710A digitizers. Probes and 
transducers are directly supported with 
scaling and unit correction for proper 
data representation. 



Processing 

Waveform processing operations such as 
multiplication and integration for power 
and energy measurements are provided. 
Other functions such as subtraction, dif- 
ferentiation, and cross-correlation are 
also available. 

Analysis 

Analysis of transient and periodic 
waveforms is supported through routines 
that extract a large number of time and 
amplitude parameters. Timing measure- 
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ments can be made on one or several 
waveforms with flexible control over 
event determination. An FFT magnitude 
and phase function provides frequency 
domain information with a number of 
scaling and display options. 

Display 

High-performance display capabilities of 
the PEP 301 controller are well-supporteci 
with many flexible graphing formats. The 
user can select single or multiple 
waveform displays and graphs with a 
variety of axis styles. Hardcopy support 
for a large number of output devices is 
provided. 

Storage and Recall 

Waveform data, instrument settings, 
measurement environment information, 
and user macros can all be stored and 
recalled from files. This reduces the time 
it takes to set up the system and make ac- 
curate, repeatable measurements. 

Measurement Solutions 

The TD2301 system provides a solution to 
many measurement problems in research 
and development applications. Flexible, 
efficient software and MS-DOS com- 
patibility provide support for today's 
needs as well as future requirements. 
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Pulse Analysis 



FFT Magnitude and Phase 




Integration 



Time A-B Measurement 



ORDERING INFORMATION 

TD1301 Waveform Acquisition 

and Viewing Package. $23,650 

Includes: RTD 710A, 620 Monitor, cable.s, 

mounting hardware, accessories, and cabinet. 

TD2301 Waveform Acquisition 

and Analysis System.*' 

Includes: RTD 710A, 620 Monitor, PEP 301 

Controller, interactive software (S45D010), 

cables, mounting hardware, accessories, and 

cabinet. 

OPTIONS 
Option ID— Delete Cabinet." 
Option 2D— Delete RTD 710A 
Front Panel (Blank Panel).*' 
Option 05— Add RTD 710A TV TVigger." 
Option IH-Add HClOO Plotter (120 V)." 
Option 2H— Add HClOO Plotter (240 V)." 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al — Universal Euro 240 V. 
Option A2— UK 240 V. 
Option A3— Australian 240 V. 
Option A4 — North American 240 V. 
Option A5— Switzerland 240 V. 
S45D010 Interactive Measurement 
Software.* ' 

Includes: Interactive software on 5- 'A" flop- 
py disk, documentation, function key overlays. 

" Contact your local sales office. 

RELATED SOFTWARE 

SPD Signal Processing and 

Display Library- Order S3FG130. »995 



ACQUISITION 

1. Uawefom A ECHO 

2. Uauefom B rigntde of A 

3. UdMefoms ASB 

4. Uavefom C Phase of A 

5. Uavefom D (<EMpty» 

6. UavefoFMs CAB 

7. Uauefom E (<£iipty>) 

8. Uauefor« F «Enpty» 

9. Uavefortts Etf 

DISPLAV 
28. Display Control 

21. 1 Ufn on 1 Graph 

22. 2 on 1 Graph 

23. 2 Ufw on 2 V Axes 

24. 2 Ufns on 2 Graphs 

25. 2 Ufw as X us V 

Select a Henu lte«: 



PROCESSING 

31. Add UauefoTM 

32. Subtract Ufns 

33. Nultiply UfRS 

34. Divide Ufpis 

35. Scalar Addition 

36. Scalar Nultiply 

37. Differentiate 

38. Integrate 

39. Correlate 

40. Smoth Ufn 

41. Segnent Wn 

STORAGE 8 RECALL 

51. RTD 718 Settings 

52. TD23ei UfM DaU 

53. TII2301 Enuiromient 

54. TD2381 App's Henu 



SIGMAL ANALYSIS 

61. Pulse Analysis 

62. Tine S Anplitude 

63. Gain i Phase Comparim 

64. Tine Delay Neasureneat 

65. Tine A to B rieasurenent 

66. FFT Magnitude 1 Phase 



UTILITIES 

81. GPIB Talk/aisten 

82. Cop9 Files(s) 

83. Delete Files(s) 

84. Prepare Hedia 

85. Release Wnt 

86. DOS Access 



Main Menu 
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7912HB Programmable Transient Wav^orm Digitizer 



7912HB Programmable Digitizer 

The 7912HB complies with IEEE Stan- 
dard 488-1975, and with Tektronix Stan- 
dard Codes and Formats. . 



GPIB 

IEEE-4M 



TYPICAL APPLICATIONS 

• Laser Research and Applications 

• EMP 

• High-Voltage Testing 

• RADAR/LIDAR 

• High-Energy Physics 

• Communications 

• High-Energy Pulsed Power Sources 

• Semiconductor/Hybrid 
Characterization 

FEATURES 

• 750 MHz Analog Bandwidth with 
7A29P Programmable Vertical 
Amplifier 

• 9-Bit Vertical Resolution 

• Maximum Acquisition Rate 10 
psec/point (100 GS/s) 

• Time Windows From 5 nsec to 
10 msec (512-Point Record) 

• Fully Programmable Over the GPIB 

• Built-in Signal Averaging 



The 7912HB is a high analog bandwidth 
transient waveform digitizer Based on 
scan converter digitizer technology, the 
7912HB can acquire waveform data at a 
maximum rate of 100 GS/s over a 5 nsec 
time window. Amplitude and time resolu- 
tion are both 9 bits (1 part in 512), 
providing high resolution for signal ac- 
quisition. When used with the 7A29P 
programmable vertical amplifier, the in- 
strument's bandwidth is 750 MHz. The 
7B90P provides a programmable time 
base. 



CHARACTERISTICS 

DIGITIZING METHOD AND RESOLUTION 

Digitizing Method — Scan conversion. 
Amplitude Resolution — 9 bits. 
Time Resolution — 9 bits covering time win- 
dows from 5 nsec to 10 msec. 
Writing Rate — Full-scale sine wave of at least 
500 MHz in a single sweep and fuU-scaJe pulse 
witii rise time of 1 nsec or less. 



VERTICAL 

Channels— Single plug-in compartment ac- 
cepts 7000-Series amplifier plug-ins. Fully pro- 
grammable and highest bandwidth with 
7A29P. 

Bandwidth (Determined by Amplifier Plug- 
In)— 7A29P: 750 MHz. 7A16P: 200 MHz. 
Delay Line— Permits viewing leading edge of 
trigger event. 

HORIZONTAL 

Channels — Single plug-in compartment ac- 
cepts 7000-Series time bases. Fully program- 
mable with 7B90P 

Fastest Calibrated Sweep Rate — 500 ps/div 
with the 7B90P or 7B92A time bases, provides 
100 GS/s (10 psec/point) acquisition. 
Slowest Recommended Sweep Rate — 1 

ms/div in Digital mode, provides 20 ^sec/point 
acquisition. 

GPIB INTERFACE 

Standard— Conforms to IEEE Standard 

488-1975. 

Interface Function Subsets Implemented — 

SHI, AHl, TE6, LE4, SRI, PPO, DCl, CO, DTI. 

ENVIRONMENTAL 

temperature Range — Operating: to -f40°C. 
Nonoperating: -55 to -h75°C. 
Altitude— Operating: Up to 4600 m (15,000 ft). 
Nonoperating: Up to 15 000 m (50,000 ft). 
EMC (Plug-Ins Inserted)— Meets MIL- 
STD-461A and 462 radiated and conducted 
interference from 30 Hz to 1 GHz. 

POWER REQUIREMENTS 

Line-Voltage Range— 90 to 132 V ac and 180 

to 250 V ac. 

Line Frequency — 48 to 440 Hz. 
Power Consumption (Including Plug- 
Ins) — 360 W maximum. 
Remote Control — Remote power On/Off 
capabilities provided. 

PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width 


483 


19.0 


Height 


178 


7,0 


Length 


679 


26 8 


Weight « 


kg 


lb 


Net 


24.7 


54.6 
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7A29P 



Programmable Amplifier 



Fully Programmable Plug-In for 
7912HB or 7912AD Digitizers 
750-MHz Bandwidth (with 7912HB) 



7B90P Programmable Time Base 

• Fully Programmable Plug-In for 
7912HB Digitizer Only 

• 400-MHz Trigger Bandwidth 

• Single-Sweep Operation 




CHARACTERISTICS 

Bandwidth ( - 3 dB Point)— DC Coupled: DC 
to 750 MHz when used with the 7912HB; DC 
to 500 MHz when used with the 7912AD. AC 
Coupled: 1 kHz to 750 MHz when used with 
the 7912HB; 1 kHz to 500 MHz when used with 
the 7912AD. 

Gain Accuracy and Deflection F&ctor— 

Accuracy (DC) is within 2% when adjusted at 
0.1 V/Div. Calibrated: 10 mV/Div to 1 V/Div in 
a 1-2-5 sequence of 7 steps. 8 divisions 
represents full scale input. 
Input Impedance — 50 ohms. 
Input Protection and Maximum Input 
Voltage— Internal protection circuit auto- 
matically disconnects signals exceeding 5 V 
RMS (0.25 watt-seconds). 
Maximum Safe Input Voltage — DC Coupled: 
25 V peak at less than 0.25 watt seconds; AC 
Coupled: add 100 V DC. 



CHARACTERISTICS 

7B90P PROGRAMMABLE TIME BASE 

Sweep Rates — 1 msecdiv to 10 nsec/div in a 
1-2-5 sequence of 24 steps. Magnifier extends 
the fastest calibrated sweep speed to 
500 psec/div. 

Sweep Accuracy — Measured over center 
8 div, -^15 to -k35°C. 



TIme/DIv 


Unmagnlfled 


Magnified 


500 ms to 






100 ns/div 


2% 


3% 


50 to 






10 ns/div 


3% 


4% 


500 ps/div 




5% 



Trigger Modes — Peak-to-Peak Auto; Normal; 
Single-Sweep. 

Trigger Bandwidth— 400 MHz DC Coupled: 
Internal Trigger 1.5 div; External THgger 

250 mV. 

Internal Trigger Jitter — 100 psec or less at 
400 MHz. 

Trigger Coupling— DC, AC, AC LF Rej, and AC 
HF Rej. 

Trigger Sources — Internal, Line, External, 
and External 10. 

Trigger Slope — Positive and Negative. 



ORDERING INFORMATION 

(PLUG-INS NOT INCLUDED) 
7912HB Programmable Digitizer $20,500 
Includes: Power cord (161-0066-00); set of rack 
sUdes (351-0375-01); GPIB cables (012-0630-03); 
operator manual (070-6411-00). 

OPTIONS 
Option 13— Change TV Scan to 625 
lines at 50 Hz. NO 
Option 25— Add PEP 301 Instru- 
ment Controller. + $7,995 
7A29P Programmable 750 MHz 
Vertical Amplifier. $3,540 
7B90P Programmable Time Base. $3,200 
INTERNATIONAL POWER PLUG OPTIONS 
Option A 1— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 



MP1101 



A complete rac)<-mounted system, the 
MPllOI includes one each 7912HB, 
7A16P, 7B90P, 620, 634, instrument rack 
and associated cables. See page 486 for 
more information. 



ORDERING INFORMATION 

MPllOl 7912HB Viewing Package. $26,000 
OPTIONS 

Option 01— Delete Plug-ins. -$2,500 
Option 10— Delete cabinet." 
Option 13— Change scan to 50 Hz. NC 
Option 2S— Substitute 7A29P for 
7A16P + $750 

Option 25— Add PEP 301 Instrument 
Controller. + $7,995 

Option 3D— Delete 7A16P plug-in. - $1,000 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

*' Contact your local sales office. 
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7250 Thinsient-Digitizing Oscilloscope 

The 7250 partially complies with IEEE 



GPIB 

IEEE-488 



Standard 488.1-1987 and with Tektronix 
Standard Codes and Formats. 



• 6-GHz Bandwidth 

• 50-ps Rise Time 

• 5-V Fuil-Scale Sensitivity 

• 11-Bits (2048 Points) Vertical 
Resolution 

• 50-ps/Div Fastest Sweep 

• 9-Bits (512 Points) Horizontal 
Resolution 

• Trigger Jitter 100 ps or Less 

• Fully Programmable Via GPIB 

• Programmable Sweep Delay 

• Internal Memory To Save 15 
(Optional 31) Waveform Acquisitions 
And 4 Front-Panel Setups With Five- 
Year Battery Backup 

• Target-Defect Correction 

• Filtering And Smoothing 

• On-Screen Cursors 

• Built-in Waveform-Parameter 
Measurements 

• Sinusoidal Sweep (Rossi) Input 
Capability 

The Tfektronix 7250 Transient-Digitizing 
Oscilloscope is a high-speed instrument 
that can acquire fast single-shot or 
repetitive signals and display them 
digitally. It is designed specifically to cap- 
ture and record very high-frequency, fast 
rise-time pulses. The instrument provides 
a dc to 6-GHz (-3 dB) bandwidth, 
50-picosecond rise time, and is fully pro- 
grammble via GPIB. 

Transient Digitizing Lets You View and 
Digitize Single-Shot Events or Non- 
repetltlve Waveforms. 

The scan conversion used in the 7250 lets 
you do all this at very high frequencies 
and fast rise times, something most 
digitizing oscilloscopes cannot do. 
Waveforms are processed for display on 
the TV-type monitor. 

Other major features of the 7250 are 
menu-driven operation and on-screen 
cursors for ease of operation. Past setup, 
immediate feedback with the built-in 
monitor, and interactive controls aJso con- 
tribute to operating ease. 

Split-screen operation lets you compare 
a stored waveform with a newly acquired 
waveform or display two acquisitions on 
one screen. The ability to measure impor- 
tant waveform parameters is built-in, and 
it is fully programmable via GPIB. Also, 
the instrument is designed to rigorous 
standards for modularity, easy repair, and 
ruggedness. It is built to maintain its per- 
formance in adverse environments. 




APPLICATIONS 
Particle Physics Research 

The challenge in this type of research is 
the recording of nonrepetitive, high- 
voltage, fjist-rise, narrow puLses. The 7250 
was built specifically for these kinds of 
measurements and handles them with 
ease. These types of signals cannot be 
measured on most digitizers or digital- 
storage scopes because they require 
rep)etitive waveforms and typically do not 
handle the high frequencies and fast tran- 
sition times involved. 

High-Power Laser Research 

A transient-digitizing oscilloscope is the 
ideal instrument for capturing transient 
electrical phenomena in laser research. 
The 7250 can capture and digitize this 
data and, because the instrument is fully 
programmable and GPIB compatible, the 
data can be fed directly to a minicomputer 
for fast analysis after each laser shot. 

CHARACTERISTICS 

VERTICAL 

Bandwidth— DC to 6 GHz (-3 dB). 

Rise Time — .50 ps ±5 ps. 

Sensitivity— .5 V±I.5%, full scale. 

Input Impedance — 50 Q ±2 Q. 

Input VSWR— Less than 1.5 (0 to 2 GHz), less 

than 2.5 (2.5 to 7 GHz). 

Loop-Through Transmission-Line Loss — 

Less than 2 dB (0 to 5 GHz). 

Maximum Input Voltage — 2 kV (l-jis 

duration). 

Vertical Position — to 100'». in 1% steps. 

HORIZONTAL 

Sweep Rates — 1 fis to 50 ps/div, 14 ranges in 
a 1,2,5 sequence. 

Sweep Accuracy — 2% over center 8 divisions. 
Sweep Linearity — 1.5'V, of full scale on center 
8 divisions. No worse than 0.15 division in any 
one division. 



TRIGGERING 

Source — External triggering only. Requires 
.5()-as, + slope pre-trigger signal. Optional delay 
line provides trigger pick-off. 
Coupling — direct . 




7250 CRT display of piilsp rise-time 
measurement . 



).*! 



72.50 CRT photo of on-screen ct4rsors. Cursors 
show the vertical and korijxmtal setting at any 
two points on the display, plus the difference 
between these two points. 
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Level — Programmable 50 mV to 10 V in two 

ranges. 

Modes — Normal: pulse duration greater than 
10 ns; Flast: pulse duration greater than 400 ps 
and less than 20 ns. 
Input Impedance— 50 ±55K. 
Maximum Input— 250 mW, 500 V peak-to- 
peak at 1-/1S duration. 
Jitter — 100 ps or less (peak-to-peak). 
Delay Drift— ±500 ps, over the period of 10 
minutes to 1 hour at 50 ps/div and 100-ns 
sweep delay. 

Sweep Delay — Minimum delay 50 ns ±2 ns. 
Adjustable in 5 ranges: 50 to 100 ns (50-ps 
resolution), 100 to 150 ns (100-ps resolution), 
150 to 500 ns {500-ps resolution), 500 ns to 1 
^ls (1-ns resolution), and 1 to 5 jis (5-ns 
resolution). 

DIGITIZER 

Resolation — 11 bits vertical, 9 bits horizontal 
(2048 vertical points, 512 horizontal points). 
Memory — Internal memory to save 15 
waveform acquisitions (31 acquisitions with op- 
tional additional memory) with five-year bat- 
tery backup. Can also save 4 front-panel setups. 
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7250 CRT photo of MAIN MENU. The MAIN 
MENU lets you select and change the 
parameter you want. Other menus available 
are secondary MENU for setting inlemal 
parameters and a HELP MENU for xjieuting the 
choice of settings available. 




7250 CRT photo of split-screen display. 
The split screen lets you display and 
make measurements on two waveforms 
simultaneously. 



WAVEFORM PROCESSING 

Ikrget Defect Correction — Corrects for 
defects in the reading-tube image target. 
Filtering— Redundant y values are suppressed 
and missing y values are created. 
Smoothing— Mathematical smoothing opera- 
tion based on averaging over adjacent points. 

Acquisition Modes 

Single Shot — Acquires and displays a wave- 
form one time. 

Continuous — Continuously acquires and 
displays waveforms. 

Burst — Acquires and stores several waveforms 
in successive memory blocks. Number of ac- 
quisitions is set by the user up to the maximum 
memory locations. 

Average — Acquires and averages a number of 
waveform acquisitions, then displays the 
averaged waveform. Number of averages is set 
by the user, 256 maximum. 
Envelope — Acquires a number of waveforms 
set by the user, 256 maximum. After the last 
acquisition, the envelope is updated, and the 
curve is displayed. 

Defects Correction — Acquires a waveform a 
number of times set by the user A table of 
faults from the waveform is updated in 
memory for subtraction from any stored curve. 
Electrical Zero— Allows acquisition of an elec- 
trical baseline, and acquires a waveform a 
number of times set by the user At each acqui- 
sition, an average curve in a buffer area is up- 
dated. After the last acquisition, an electrical 
zero value is calculated, stored, and can then 
be used with the cursors. 

WAVEFORM MEASUREMENT 

Electronic Graticules — Full screen or border 
only. 

Cursors— Two vertical cursors with CRT 
readout of x and y coordinates of cursor and 
waveform crossing point, plus delta time and 
voltage between cursors. 
Magnifier — Cross-hair type cursors for setting 
display window to be magnified. Provides up 
to 16 times magnification both vertically and 
horizontally. 

Automatic Measurement — Min/max, peak-to- 
peak, average value, rms value, rise time/faU 
time, pulse width, delay time, delta time. 

INPUTS/OUTPUTS 

Signal Input, Signal Output, GPIB", Control 

Video, Trigger Input. 

RS 232C— Plotter output. 

Video Monitor-CCIR output and sync input. 

External Sweep Input — Allows use of 

sinu.soidal (Rossi) sweep to 3 GHz. 

' ' Does not comply with all provisions of IEEE 
488.1-1987 or with Tbktronijr Standard 
Codes and Fbrmats. 



OPTION 01 EXTERNAL DELAY LINE 

Bandwidth— > 4. 5 (illz. 
Attenuation— 4.5 dB ±0.5 d3. 
Delay — 55 ns ±2 ns. 
Rise Time— s 75 ps. 
Maximum Input Voltage — 6 Vdc. 
Maximum Pulse Input — 60 V. 
Input Impedance — 50 I) ±5%. 
Input/Output Connectors — N type. 
Trigger Pickoff— Attenuation, 20 dB±l dB; 
rise time 300 ps; connector, BNC. 
Dimensions — 19-in. rack width; 2 rack units 
height; 32.5-in. (800 mm) depth. 

ENVIRONMENTAL 

Temperature— Operating: to 40 °C. 
Nonoperating: -10 to 70 °C. 
Altitude— Operating: 3 km (10,000 ft). 
Nonoperating: 12 km (40,000 ft). 
Humidity— Operating: 90% at 40°C. 

POWER REQUIREMENTS 
Line Voltage— 115 V ±10%, 220 V ± 10%. 
Line Frequency— 50 to 60 Hz ±4%. 
Power Consumption— 200 W. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width 

Height 

Depth 


483 
222 
915 


19.0 
8.7 
36.0 


Weight = 


kg 


lb 


Net 

Shipping 


60 
110 


132.3 
242 





ORDERING INFORMATION 



7250 6-GHz Transient-Digitizing 
Oscilloscope $99,995 
OPTIONS 

Option 01— External delay line + $12,500 
Option 2D— Extended Memor>' $2,400 
INTERNATIONAL POWER PLUG OPTIONS 

Option Al— Universal Euro 220V, 50 Hz. 
Option A2— UK 240V, 50 Hz. 
Option A5— Switzerland 220V, 50 Hz. 

OPTIONAL ACCESSORIES 
HCOl — 4x5 in. Video Copier. 
See page 502. $1,235 
HC02— 8x10 in. Video Copier. 
See page 502. $1,645 
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TYPICAL APPLICATIONS 

High Throughput Manufacturing Test 
Radar Signal Processing 

• Telecommunications ATE 

FEATURES 

• Three-Dimenslonal Signal Analysis 

• Digitizes Time-Domain Signals, 
Continuously Transforms to 
Frequency Domain 

• Viable Signal Processing System 
Component for Rigorous Test and 
Analysis Applications 

• UNIX™-TVpe Operating System and 

C Compiler 

The 3052 offers users high throughput 
frequency domain characterization of 
signals from complex electronic sub- 
systems. With a real time bandwidth of 
2 MHz, the analyzer continuously 
digitizes and transforms time domain 
signals to the frequency domain for 
rigorous modulation analysis and 



The 3052 is a viable signal-processing system component where speed and acQiracy are especially 
important. 



characterization. Users can then look at 
difficult-to-capture spectral transients, 
frequency response, distortion products, 
and harmonics. These can be viewed on 
a three dimensional basis (time, frequen- 
cy and amplitude) using the 3052 's ad- 
vanced graphics modes. 

An advanced design, the 3052 utilizes a 
bank of parallel bandpass filters to 
separate the input time domain signal in- 
to its constituent frequency components. 
For many manufacturing test applica- 
tions, it offers a viable alternative to con- 
ventional FFT techniques, with advan- 
tages in speed and amplitude accuracy. 
For more information, please turn to 
page 94. 



ORDERING INFORMATION 

3052 Digital Spectrum 
Analyzer System. $75,000 
Includes: Operators manual; maintenance 
manual; and operators guide. 

OPTIONS 
Option 01— GPIB (IEEE-488.2) 
Interface. Functions as a 
"listener/talker." +$1,995 
Includes: VME board and driver software. 
Option 10— Real-Time Interface +$9,500 
Includes: Two RS422 compatible digital data 
outputs; Spectral Event Detect output; and 
analog outputs for Tek 608 monitor, 
oscilloscope and oscillographic recorder. 
Option 11 — Compatibility with 
Tbk 4696 Color Ink-Jet Primter + $1,495 
Includes: Parallel printer port, cable and driver 
software. 

INTERNATIONAL POWER PLUG OPTIONS 

Option Al— Universal Euro 220 V, 50 Hz. 

Option A2— UK 240 V, 50 Hz. 

Option A3— Australian 240 V, 50 Hz. 



WARRANTY 

On-site 90 days part and labor 

UNIX is a trademark of AIST. 
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The Digitizing Camera System consists uj the tlOUI Camera, Jianie sture board inside the PC, 
DCS software and cables. The system shown includes the DCS T^k 's 2467 scope and DX05 video 
monitor. 



DCS01 



Digitizing Camera Systein 



TYPICAL APPLICATIONS 

I High-Energy Physics 

' Teiecommunicatlons 

' Laser Research 

' Electrostatic Discharge Tests 

' High-Speed Logic Testing 

' ECM Research 

' Imaging 

' Surveillance 

' Remote Monitoring 

Presentations/Training 

Documentation 

FEATURES 

Upgrades Many Analog Scopes to 
Waveform Digitizer Systems 
Digitizes 1-GHz Single-Shot 
Waveforms with 7104 Scope 
Up to 12 Bits Nominal Digitizing 
Resolution (Repetitive) 
Simultaneously Digitizes 2 Non- 
crossing Waveforms 
Digitizes Up to 16 Channels (32 
Waveforms) with TEK PEP301 
Controller, IBM PC or Compatible or 
PC Expansion Chassis 
Menu-Driven, Mouse Compatible 
System Software 

Display Acquired Waveforms with 
CGA, EGA, VGA or Hercules MGA 
Resolution 

User-Friendly Waveform Analysis 
and Processing Functions 



• Powerful Waveform Acquisition 
Tools Like SAVE-On-Delta^** and 
Trigger on Light 

• Waveform Files Compatible with Tek 
Signal Processing (SPD) Software 
(S3FG130) 

• User Programmable with S58DC01 
Functional Library 

The Digitizing Camera System (DCS) in- 
tegrates the analog oscilloscope and the 
personal computer into a leading-edge 
waveform digitization and analysis 
system. By combining significant ad- 
vances in optics, signal-processing hard- 
ware and software with Tektronix long- 
standing leadership in high-performance 
analog oscilloscope technology, the DCS 
builds complete signal acquisition systems 
that capture repetitive and transient 
signals at the scope's full bandwidth. 
Systems with Tbktronix scopes employing 
Micro Channel Plate (MCP) CRT tech- 
nology like the 2467B, 11302A, and 
7104/R7103 offer digitizing bandwidths of 
350 MHz, 500 MHz and 1 GHz, respec- 
tively, with nominal digitizing resolution 
of up to 12 bits for repetitive signals and 
9 bits for single-shot signals. 

A Digital Camera System consists of the 
DXOl frame store board, the ClOOl video 
camera and its high-resolution lens, DCS 
operating software interconnecting 
cables and an operators manual. 

The NEW DCS V2.0 software adds dual- 
trace and multiple-channel capabilities 



to the highly functional feature set found 
in the previous DCS software. 

DCS V2.0's mouse or key-operated menus 
let you quickly select commands that pro- 
vide instant control of the software's 
many signal-analysis and processing func- 
tions. You can simultaneously acquire two 
noncrossing waveforms and display them 
with CGA, EGA or VGA resolution on the 
PC screen. And you can acquire 
waveforms from up to 16 ClOOl camer£is 
and DXOl frame store boards with a PC 
(with expansion chassis) and the multi- 
ple channel support feature of DCS V2.0. 
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DCS V2.0 software can simultaneously ac- 
quire 2 noncrossing waveforms. 

Other software provided functions enable 
you to easily control acquisition settings, 
scope settings, system focus and calibra- 
tion, graphing waveforms and windowing 
parametric functions such as rise time, 
fall time, frequency and area under the 
curve. DCS V2.0 provides the Save-On- 
Delta™ feature as a menu choice to 
allow you to easily set comparative 
tolerances for capturing and analyzing 
transient waveforms. 




Menu selected Save-Un-Delta makes it easy to 
quickly find out-of-tolerance signals. 

Other software features allow you to 
mathematically analyze acquired 
waveforms as well as manually or 
automatically save them to disk and print 
them on Tfek's HClOO Color Plotter, HC02 
Video Copier, or other non-Tek compat- 
ible printers like Epson or IBM. 
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Manipulate waveforms matheinatirnlly by 
lining such procedures as integration, differen- 
tiation, addition, and subtraction. 

DX01 Frame Store Board 

The frame store board links the ClOOl 
camera and the DCS software. It stores 
the camera's signal in its video RAM and 
processes it to produce a 512-point 
waveform array. The board also produces 
a system calibration signal and contains 
circuitry to provide camera power, 
remote triggering capability, single-sweep 
reset and video and hard copy device in- 
terfaces. Real-time direct-to-disk writing 
of event-triggered waveforms, disk 
writing or processed waveforms or raw 
video, and real-time comparison and sum- 
ming of video data are other functions 
supported by the frame store board. 

C1001 Video Camera 

The ClOOl is an optically coupled CCD 
video camera that uses 490 by 384 photo- 
sensitive elements to capture oscilloscope 
waveform images. Video CCD technology 
ensures images are captured undegraded 
by blooming, lagging, burning, geometric 
distortion or saturation recovery delay 
characteristics of other video technolo- 
gie.s. In front of the CCD is a specially 
designed, spectrally coupled seven- 
element lens that eliminates keystoning 
and other geometric-distortion problems. 
It incorporates proprietary optics 
technology to achieve a resolving power 
of 100 lines/mm at the center and 20 
lines/mm at the edge with a 0.31% distor- 
tion factor. 

The ClOOl can be attached to most analog 
oscilloscopes by optional, swing-away 
bezel adaptors. The adjustable magnifica- 
tion feature allows you to adjust the DCS 
for either 7.2x9.0 cm or 8.00x10.0 cm 
CRT dimensions. A special ruggedized 
adaptor is available for applications in- 
volving Tfek's 7K scopes in an environ- 
ment subject to physical shock or vibra- 
tion. Contact your local Tfektronix Sales 
office for details. 




The ClOOl can be used with the DX02 and an 
HC02 to easily document images. 



The ClOOl can be used without the frame 
store board and DCS software to capture 
and save or print scope or non-scope im- 
ages. This is accomplished by using the 
DX02 camera power supply/video inter- 
face (ClOOl Option 04) and a video 
recorder or one of Tfek's HC01/HC02 Video 
Copiers. 

DX05 Video Monitor 

The DX0.5 is used with the DCS to speed 
system set-up/calibration. The DX05 
shows you what the camera sees, allow- 
ing you to easily and quickly make scope 
and camera acljustments needed to cap- 
ture the signal you want to analyze. 

DCS Non-Scope Applications 

The optional S58DC01 DCS Functional 
Library allows you to access the func- 
tionality of the frame store board with your 
programs. Source code written for 
Microsoft's "C" compiler V5.0 is included 
with each S58DC01 package as well as ob- 
ject modules, a library and a programmer's 
manual. A Knowledge of "C," I^iscal, FOR- 
TRAN, or Quick Basic and a compiler are 
needed to take full advantage of this DCS 
user-programmable feature. 

Optional Software 

DCS applications involving Tfek's 2467B 
(with Option 10) or 11302A oscilloscopes 
may be enhanced by optional software. 
S58DC02 and S58DC04 add GPIB scope 
control to the DCS software features for 
enhanced system performance with the 
2467B and 11302 A. While this special 
software is not mouse compatible and 
supports only CGA and Hercules MGA 
displays, it is menu driven and allows 
changing the scope settings from the PC. 
Also, it allows the DCS to read scope set- 
tings for use in making waveform 
parameter computations. 

OSCILLOSCOPE COMPATIBILITY 

The DCS may be used with .scopes with 
7.2x9.0 cm or 8.0x10.0 cm CRT image 
areas. Recommended MCP scopes include 
the 2467B 400 MHz four-channel portable 
oscilloscope, the 11302 A 500 MHz pro- 



grammable analog oscilloscope with an 
11A71 plug-in, and the 7104 1 GHz real- 
time oscilloscope with a 7B10 time base 
and 7A29 dual-trace amplifier plug-in. 

COMPUTER/CONTROLLER 
COMPATIBILITY 

Ttektronix has verified the operation of 
the DCS with the Tfektronix PEP301, the 
IBM PC, PC XT, PC AT, and PC Portable, 
and Compaq PC compatibles. The DCS re- 
quires the following for a base PC system: 
IBM PC, XT, AT or compatible, 512K bytes 
memory, MS-DOS V2.1 or higher, one 
360K or 1.2M byte floppy disk drive, 
numerical co-processor chip, color 
graphics adaptor, and a monochrome 
monitor. 

DCS PACKAGES 

lb assist in configuring and ordering your 
complete DCS system, Tfektronix has 
assembled the following DCS packages: 

DCS PIO— 

DCSOl Digital Camera System 
PEP301 System Controller 
DX05 Video Monitor 
Bezel Adaptor Options 

DCS Pll— 

DCSOl Digital Camera System 
PEP301 System Controller 
DX05 Video Monitor 
2467B Scope with GPIB 
S58DC02 DCS/2467 Software 
2467B Bezel Adaptor 
2467B Rack Mounting Option 

DCS P12— 

DCSOl Digital Camera System 
PEP301 System Controller 
DX05 Video Monitor 
7104 Scope 

7A29 & 7B10 Scope Plug-ins 

7K Bezel Adaptor 

7104 to R7103 Replacement Option 

DCS P13— 

DCSOl Digital Camera System 
PEP301 System Controller 
DX05 Video Monitor 
11302A Scope 
11A71 Scope Plug-in 
S58DC04 DCS/11302 Software 
11302A Bezel Adaptor 
11302A Rack Mounting Option 

Contact your local Tfektronix Sales office 
to order these packages or for further 
details. 
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CHARACTERISTICS 

The following DCS specifications are valid 
when the camera system is operated at a 
temperature between to 40 °C. 

DCS01 

Digitizing llechnique — Scan Conversion. 
System Writing Speed— MCP Scopes: lb 
bandwidth of the scope (single shot and 
repetitive). Non-MCP scopes: Single shot, 
dependent on scope's photographic writing 
speed; repetitive, to bandwidth of scope. Note: 
an analog scope's writing .speed varies depend- 
ing on the age of the scope/CRT, phosphor, CRT 
filters, intensity settings, accelerating pKJten- 
tial, etc. Usually, if you can see the entire 
waveform, the DCS can capture it. 
Nominal Digitizing Resolution— 12 bits 
repetitive, 8 to 9 bits single shot (baseline RMS 
is greater than 74 dB, S/N). 
Record Length — 512 points. 
Number of Traces/Acquisition — 1 or 2 for 
each DXOl present. 

Number of Channels — Up to 16 with PC ex- 
pansion chassis. 

Signal Acquisition Rate— With IBM PC/AT: 
time to capture, digitize and display on screen 
is approximately 2 to 4 seconds. 
Maximum Displayed Waveforms — 6. 
Number of Active Waveforms — 26. 
Calibration Output Signal — Into 50 ohms: 20 
kHz ±0.1%. Square wave with software con- 
trolled ampUtude range from 100 to 800 mV in 
eight 100 mV ±0.2% steps. 
Video Output Signal— NTSC standard, RS170 
from DXOl memory or live from ClOOl. 
Scope Reset Signal Output— 12 V Pulse. 
Power Requirements— DXOl and ClOOl: -^12 
V: <300mA; -5 V: <35mA; H-5V: <2.5A. 
Tbtal is less than 16.5 W. 
DXOl (Frame Store Board)— Requires full- 
length slot in IBM PC. (Approximately 13.25 
in. or 336.6 mm long.) 

C1001 CAMERA 

Focal Length— 10.746 mm at .5200 A. 
F Number at Infinity— F/1. 3. 
Object-to-image Distance — 

1633.542 mm at 0.07.5X, 
144.723 mm at 0.833S. 

Field of View (Variable Mag.)— 7.2x9.0 cm 
and 8.0x10.0 cm. 

Spectral Range— 400 to 600 nm within 3 dB. 
Angular Range— 23.45°. 
Distortion — Within 0.3% at image plane. 
Lens Resolution — Center: 100 lines/mm. 
Edge: 20 lines/mm. 

Imaging Device— Solid State, Inter-line CCD. 
Pixels — 490 vertical by 384 horizontal. 
Resolution — 480 vertical lines by 285 horizon- 
tal line.s. 

S/N Ratio— TVpical: 50 dB; minimum: 47 dB. 
Gamma = 1. 
Sensitivity — 3 Lux. 

Video Output — 1 V p-p Composite video, 75 tl. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Width 


120 


4.8 


Height 


104 


4.1 


Depth 


241 


9.5 


Weight ^ 


kg 


lb 


With scope 






mounting adaptor 


1.4 


3.0 



DX02 CAMERA POWER SUPPLY 
AND VIDEO INTERFACE 

Number of Cameras Supported — 1 or 2. 
Output per Camera— + 12 V ± 5 % at to 600 
mA with 1 mV ripple or less at .500 mA load. 
Video Out— 75 U feedthrough from each 
camera. 

Input Power Requirements— at 88 to 270 V 

ac, 40 to 440 Hz, 24 W maximum. 
Safety Certifications— U.L., CSA, VDE. 
EMI Compliance — Qualifies under test limits 
specified for VDE 0871, CIeiss B, emissions 
limitations. 

Environmental Considerations — Operating: 
to 40 °C; up to 90% relative humidity at 40 °C; 
up to 15,000 feet or 4.5 km above sea level. 
Nonoperating: -55 to 75 °C; up to 90% relative 
humidity at 60 °C, up to 50,000 feet or 15 km 
above sea level. 



ORDERING INFORMATION 

DCS01 

DCSOl Digitizing Camera System. $6,500 
Includes: ClOOl Camera, DXOl Frame Store 
Board, DCS V2 software on b'A in. floppy disk, 
DCS cable (174-0449-00), three BNC to SS 
cables (174-0430-00), and operator's manual 
(070-6175-00). Requires optional camera adap- 
tor bezel(s). 

OPTIONS 

Option lA— Adaptor Bezel for Tfek 

5K, 7K, 11301/11302 scopes (016- 

0248-01). + »95 

Option 2A— Adaptor Bezel for Ttek 

2400 Series and scopes with 8 x 10 cm 

CRT^ (016-0269-03). +S105 

Option 3A — Adaptor Bezel for Ttk 

485 Series and scopes with 7 x 9 cm 

CRT^ (016-0.306-01). + $105 

C1001 CAMERA 
ClOOl Video Camera. $2,900 
Includes: Camera, cable (174-0449-00), instruc- 
tion manual. Requires optional camera adap- 
tor bezel(s) and external power (Option 04). 

OPTIONS 
Option lA— Adaptor Bezel for Tfek 
5K, 7K, 11301/11302 scopes (016- 
0248-01). + $95 

Option 2A— Adaptor Bezel for Ttk 
2400 Series and scopes with 8 x 10 cm 
CRT^ (016-0269-03). + $ 105 

Option 3A— Adaptor Bezel for Ttk 
485 Series and scopes with 7 x 9 cm 
CRT^ (016-0306-01). + $105 

Option 04 — DX02 camera power 
supply and video interface. + $285 

Note: When ordering the ClOOl with Option 
04, please .select one of the AO through A5 
power plug options. For example, a ClOOl with 



Option 04 and AO includes a DX02 set for 120 
V and a ClOOl with Option 04 and Al includes 
a DX02 set for 240 V with a universal Euro- 
pean plug. 

DXOl FRAME STORE BOARD 
DXOl DCS Frame Store Board. $2,800 
Includes: DCS frame store board, three BNC 
to SS cables (174-0430-00), operator's manual. 

DX01 OPTIONS 
Option 01— DCS V2 Software. + $800 

(A ClOOl and DXOl with Option 01 
is equivalent to a DCSOl). 

DXD2 CAMERA POWER SUPPLY 
AND VIDEO INTERFACE 
DX02 ClOOl Power Supply/ Video In- 
terface, 110 V version. $285 
(Al through A5 power plug options available.) 

DX05 VIDEO MONITOR 
DX05— 9 inch Video Monitor $290 
Note: The DX05 is available with AO and Al 
power plug options onlv. 
INTERNATIONAL POWER PLUG OPTIONS 
Option AO— Standard North American 120 V, 
60 Hz. 

Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

RECOMMENDED SOFTWARE 
S58DC01— DCS Functional library 
with source code. $360 
S58DC02— DCS VI with GPIB Inter- 
face for 2467B. $295 
S58DC04— DCS VI with GPIB Inter- 
face for 11302A. $295 
DCS V2.0— Software and Manual. 
Order 062-9859-00. $800 
S3FG130 Option 01— Signal Proc- 
essing and Display (SPD) Software. $995 

DCS PACKAGES 

Note: Contact your local Tfektronix Sales office 
for additional information. 

DCS PIO— DCSOl, DX05, 

and PEP 301. $14,785 

DCS Pll— DCSOl, DX05, 

PEP 301 and 2467B. $28,015 

DCS P12— DCSOl, DX06, 

PEP 301, 7104, 7A29, and 7B10. $48,035 

DCS P13— DCSOl, DX05, PEP301, 

11.302A, 11A71. $31,015 

OPTIONAL INSTRUMENTATION 

2467B— 400 MHz Portable Scope. 
See page 159. $11,990 
7104—1 GHz Scope Mainframe. See 
page 203. $26,695 
11302A— 500 MHz Scope Main- 
frame. See page 195. $12,950 
HClOO— Pour Color Plotter. See page 
502. $825 
HCOl— 4x5 inch Thermal Video 
Copier See page 501. $1,235 
HC02— 8x10 inch Thermal Video 
Copier. See page .501. $1,645 
Thermal Paper — 4 rolls per box. 
(For HCOl) Order 016-0867-01. $45 
(For HC02) Order 016-0868-01. $85 
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MUX04— Bench Tbp MUXld—RackmourU 

Maiitframes shown with DXOl frame store boards, 80286 CPU board, GPIB PC III and PC-IIA 
boards, and GPIB cables. 



MUX04, MUX16 

Mainframes 

The MUX04 and MUX16 comply with 
IEEE 488.1-1987 and with Tektronix 
Standard Codes and Formats 



GPIB 

IEEE-488 



• One Host Can Control Up to 256 DCS (16 
MUX16S) 

• MUX04 Supports Up to 4 DCS 

• MUX16 Supports Up to 16 DCS 

» Fully Programmable Over GPIB 

The DCS, MUX04, MUX16, in coryunction 
with a host controller, is part of a pro- 
grammable multiple-channel digitizer 
system. Users can control up to 256 DCSs 
with one host controller. 

Operation 

The MUX04 and MUX16 are designed to 
be used with a host controller and are not 
capable of standalone operation without 
additional hardware and software. The 
controller must have a compatible GPIB 
interface card capable of system con- 
troller/controller in charge operation. 
Controllers supported include: "Itek PEP 
301, IBM PC or compatible, VAX or 
MicroVAX. 

The MUX mainframe is a talker-listener 
to the controller via the GPIB. The con- 
troller downloads the MUX operating 
software to the MUX. After the frame 
store boards acquire the waveforms, the 
stored video images are processed by the 
MUX CPU to produce waveform files. The 
waveform files then can be uploaded to 
the host controller for additional process- 
ing and/or storage. 

GPIB-controUed scopes can be controll- 
ed by the host via the MUX by the use of 
a PC-IIA board to interface to the scopes. 
Paster processing speed of approximate- 



ly three times can be obtained with the 
use of an optional 80386 CPU. 

Benchtop/Rackmount Models 

The MUX04 is the benchtop model with 
six slots to hold up to four DCS frame 
store boards. The MUXI6 is the rack- 
mount model with 19 slots and will hold 
up to 16 DCS frame store boards. 

Software 

One of the software packages, specifically 
compiled in the proper format, is required 
for operation of the MUX system. The ac- 
quired waveform data is presented as a 
graphic representation or as logging of 
data (no graphic representation or 
manipulation of data). 

CHARACTERISTICS 

POWER REQUIREMENTS 

User configurable. Cooling is provided by fans. 
Line Voltage Ranges— 90 to 130 V ac or 180 
to 264 V ac. 

Line Frequency — 47 to 83 Hz, single phase. 
Power Consumption— MUX04: 150 W. 
MUX16: 400 W. 

PHYSICAL CHARACTERISTICS 



MUX04 



MUX16 



Dimensions 


mm 


in. 


mm 


in. 


Width 


270 


10.6 


483 


19.0 


Height 


165 


6.5 


178 


7.0 


Depth 


448 


17.6 


985 


220 


Weight = 


kg 


lb 


kg 


lb 


Net 


10.9 


24 


21.8 


48 


Shipping 


10.4 


23 


21.3 


47 



ORDERING INFORMATION 

MUX04 Benchtop Multi-Channel 
DCS Mainframe, 110 V. $3,900 
Includes; 4 open slots; 80286 CPU; PC-III; In- 
struction manual; power cord; 1 m GPIB cable. 



MUX16 Rackmount Multi-Channel 
DCS Mainframe, 110 V. $5,900 
Includes: 16 open slots; 80286 CPU; Chassis 
slide; PC-III; Instruction manual; power cord; 
2 m GPIB cable. 

OPTIONS 

Option 01* '—80286 board is 
deleted and 80386 CPU board is 
added. + $950 

Option 02**— 2M memory card 
(used with 80386 option only). $1,800 
Option 03*' — 4M memory (two 
2M cards) used with 80386 only ■^ $3,600 
Option 04— GPIB low-speed inter- 
face card (PCIIA) for MUX. + $495 
Option 05— Extra GPIB high- 
speed interface card (PCIII) for use 
in the host controller PC. + $795 

SOFTWARE OPTIONS 
Option 10— MSDOS MUX Data 
Logging software for PC. -t- $1,000 

Option 11— MSDOS DCS/MUX 
Remote software for a PC. + $1,200 

Option 12— VAX/ULTRIX MUX 
Data Logging software. + $2,500 

Option 13— VAX/VMS MUX Data 
Logging software. + $2,500 

Option 14— MicroVAX/ULTRIX 
MUX Data Logging software. + $2,500 
Option 15— MicroVAXA'MX MUX 
Data Logging software. + $2,500 

MUX04 OPTIONS 

Option 22*»— ClOOl/DCS Package 

for 11 K/7K .scopes. +$23,400 

Option 23*»— ClOOl/DCS Package 

for 2400 Series scopes. + $24,100 

• ' Memory is required for the 80386. 

" Only order either Option 02 or 03— one can- 
not use both options together to get 6MB of 
memory. 

•3 Includes four ClOOl/DXOls with the ap- 
propriate cables and camera adapters 
(016-0248-01 with Option 22, and 
016-0269-03 with Option 23). 

INTERNATIONAL POWER PLUG OPTIONS 

Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

OPTIONAL ACCESSORIES 
Extra length ClOOl to DXOl cables— 
(4 meter) Order 174-1368-00. $150 
(6 meter) Order 174-1369-00. $150 
GPIB Board Kits— GPIB driver software has 
been modified to operate with either MUX 
mainframe. 

(PC-IIA GPIB boarxl and driver) 

Order 021-0452-00. $495 

(PC-III GPIB board and driver) 

Order 021-0453-00. $795 

80386 CPU— (MUX04 only) 

Order 672-0251-00. $1,500 

80386— (MUX16 only) 

Order 672-0256-00. $1,500 
Memory Board — 

(2 M for 80386) 

Order 672-0252-00. $2,000 
(4 M for 80386) 

Order 672-0263-00. $4,000 
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Tel< EZ-Test PC 462 
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TEKWARE PROGRAMS COMPLEMENT 
TEKTRONIX INSTRUMENTS AND 
CONTROLLERS 

Tfekware software is designed and tested 
to enhance the productivity of Tfek in- 
struments and controllers. 

More and more, engineers involved in 
almost any measurement environment 
have to be part-time computer experts. 
In addition to writing programs in stan- 
dard languages, you have to be adept at 
bringing up and running many different 
software programs. This means that soft- 
ware compatibility is a vital piece of your 
instrument control puzzle. Tfektronix has 
performed extensive software testing to 
verify that all standard Ttekware measure- 
ment, analysis, and utility packages run 
reliably with Ttek instruments and con- 
trollers. MS-DOS Tfekware programs have 
been tested for compatibility with 
286/386 IBM compatible PC's and the 
PEP family of system controllers. 

TEKWARE INSTRUMENTATION 
SOFTWARE LIBRARY 

The Tfekware Instrumentation Software 
Library is part of the Tfektronix commit- 
ment to provide complete solutions for 
your test and measurement needs. The 
software product matrix on the following 
pages provides an easy way to match 
MS-DOS Tfekware programs to Tek in- 
struments and to your measurement 
needs. 

The Ttekware Software Library Catalog, 
literature number 49W-6829, has 
programs for MS-DOS compatible, and 
other instrument controllers. Call your 
local sales representative for more 
information. 




DEVELOPMENT SOFTWARE 

Ttekware development software tools can 
be used to create new software or to 
modify existing software. Some Ttekware 
development software products contain 
test program generators enabling you to 
create test procedures without writing a 
single line of code. 

If your testing requirements call for 
development of a custom program or for 
customizing an existing program, a 
Ttekware development software tool could 
be the key to the solution. 

UTILITY SOFTWARE 

Ttekware utility software instrument 
drivers, peripheral drivers, processing 
modules, and display modules can be 
linked to other Ttek or non-Ttek software 
to produce custom programs. Using 



Ttekware utility software whenever possi- 
ble, rather than developing your own 
code, can substantially reduce software 
development time. 

APPLICATIONS SOFTWARE 

Ttekware applications software provides 
a wide selection of ready-to-use general 
purpose control, measurement, and 
display capabilities. Simply load Ttekware 
applications into your controller, and your 
system is ready to go to work for you. If 
your software requirements do not call 
for unique processing or specialized con- 
trol functions, Ttekware applications soft- 
ware could be the shortest path to a com- 
plete system solution. 
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TEKWARE SOFTWARE LIBRARY 
CATALOG 

The Tbkware catalog has programs for 
MS-DOS compatible PCs, Tek PEP301, 
4041, and other instrument controllers. 
Call your H'ktronix sales representative 
for a copy of the latest catalog, literature 
number 49\V-fi82P. 

SOFTWARE SUPPORT 

lb keep your software current and up-to- 
date, our software support is available at 
no charge during the warranty period. 
Post-warranty software support is 
available on a subscription basis. 

TECHNICAL ASSISTANCE SERVICES 

When your software development pro- 
gram calls for informed, on-site 
assistance, Tfektronix can keep you in 
touch with some of the be.st in the world. 

When you need assistance to supplement 
your own resources, Tek can arrange the 
consultive services of an Application 
Engineer skilled in meeting your needs. 
Not only are our AEs skilled professionals 
in their own right, they are backed by the 
resources and collective experience of 
Tfektronix— itself an experienced aser of 
automated test and measurement 
systems. 

Ttktronix AE consultation is intended 
specifically for optimizing the operation 
of Tfek instruments and software. 

We suggest that customers may first want 
to avail themselves of Tfek's excellent 
documentation and regular customer 
training programs prior to requesting our 
Tfechnical Assistance Services. TVpical 
consulting services include: 

Installation Assistance 

This may include pre-installation counsel- 
ing, assistance in installing software or 
hardware, and installation validation. 

Familiarization Training 

This usually takes the form of a brief in- 
troduction, to individuals or groups, 
about software utilization, hardware 
basics, and system interaction. Other 
training modules may present specific 
operational aspects of a product. 

Interfacing Assistance 

We can assist you with unusual interfac- 
ing challenges requiring intimate 
knowledge of Tfek software and hardware. 



Applications Assistance 

You can obtain expert consultation in 
signal acquisition, in specific test and 
signal acquisition, in integrating Tbk soft- 
ware and hardware within an existing 
process, and in other application-specific 
areas. 

MS-DOS TEKWARE AT A GLANCE 

The software product chart on the follow- 
ing pages provides an easy way to match 
MS-DOS Tfekware programs to Tfek in- 
struments and to your measurement 
needs. 

How to use the Tekware Chart: 

By software package 

Find the software package in the list on 
the left side of the chart. Follow across 
the row for the instruments supported, 
features provided, and languages 
supported. 

By Instrument 

Find your instrument in the list at the top 
of the chart. Follow down the column to 
identify Tbkware packages which support 
this instrument. Other instruments sup- 
ported by a particular software package, 
features provided, and languages sup- 
ported are given in the row for each soft- 
ware package. 



By printer support 

Follow down the column for the printer 
to identify Tfekware packages that sup- 
port this instrument. Other instruments 
and features supported by a particular 
software package are given in the row for 
each software package. 

By features provided 

F'ollow down the column for the feature 
of interest to identify Tfekware packages 
with this feature. Instruments supported, 
other features, and languages supported 
are given in the row for this software 
package. 

By language supported 

Follow down the column for the program- 
ming language to identify Tfekware pack- 
ages that support this language. In- 
struments supported, features provided, 
and other languages supported are given 
in the row for this software package. 



MS-DOS Tekware Chart 

Here are definitions for some of the 
terms used in the Tfekware chart: 

ADIF format 

—A Tfektronix format for interchange of 
waveform data between instruments. 

Data logging 

—Data or results can be stored to disk 
or other peripherals. 

Extended graphics 

—Supports graphics cards with resolu- 
tion higher than CGA (e.g., EGA, 
VGA). 

Front panel control 

—Front-panel settings of £issociated in- 
struments can be read and/or set. 



GPIB communication 

—Data can be sent and received via 
GPIB. 

Instruments from other vendors 

—Supports instruments from other 
vendors that comply with the 
IEEE-488 Standard. 

Programming language support 

—Produces source code or object files 
which can be read by the specific 
languages. 

Pulse parameters 

—Can perform pulse measurement 
functions such as risetime, falltime, 
width, etc. 

RS-232 communication 

—Data can be sent and received via 
RS-232 
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371 High-Power Pgm. Curve IVacaf 


390AD Waveform DIgHlw 


468 DSO 


490P-/27S0P-S«tas Pgm. Spactium Analyzm 
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7D20 Programnwbia Digitizer 


72S0 Transient Digitizer 


7612D Pgm. Waveform Otgitlzar 


7854 Waveform Processing Scope 


7912 AO/HB Pgm. DIgHizar 
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11401/402 Pgm. Digitizing Scope 
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DCS01 OlgiUi Camera System 
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RTD/A 710 Digitizer 
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11400 Utility Softmi* 
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11300 Utility Software 
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General RF Applications Software (GRASP) 
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Remote Site Monitoring Software (RSM) 
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EZ-TEK 2400 
S38A101 






• 


• 
































• 




• 




• 






307 Utility Software 
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DCS/GPIB Driver for 24S7 
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OCS/QPIB Driver for 11302 
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24XS/2467/IBM PC Tutorial 
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Test Procedure Generator | 


Test Program Generator 


Data Logging 


ADIF Format 


Interpretive BASIC | 


IBM BASIC Compiler 


Microsoft QuickBASIC 


C Language 
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Figure 1. TEK EZ-TEST PC Software System 



TEK EZ-TEST PC 

Test Development Software 

• Develops and Runs Automated Tests 
with GPIB Instruments 

• Generates Application Test Code in 
Microsoft QuickBASIC 

• Reduces Test Development Time by 
a Factor of 3 

• Executes Compiled Test Programs 

• Runs on TEK PEP Instrument Con- 
trollers and IBM XT or PC AT Com- 
patible with Tek GPIB Interface 
Boards 

A Complete Development and 
Test Runtime System 

EZ-TEST is a software productivity tool 
used to create and run test software for 
manufacturing, service repair and 
rework, metrology, and prototype 
evaluation. 

EZ-TEST is for non-programmers or pro- 
grammers who prefer to concentrate on 
testing rather than software coding 
chores. EZ-TEST will reduce software 
development time by a factor of three 
over conventional coding practices. 

EZ-TEST creates fully functional test pro- 
cedures which direct the system operator 
and control instruments for Unit Under 
Tfest (UUT) stimulus, .switching, and 
measurement acquisition. 

EZ-TEST controls instruments from 
Tfektronix and other GPIB instrument 
vendors. 



The EZ-TEST software system provides all 
the software necessary to develop and 
run test system programs. Figure 1 shows 
the mjyor elements of EZ-TEST: 

• Generator program to create, debug, 
and execute the test procedure 

• Translator program to convert the pro- 
cedure to Microsoft QuickBASIC code 
and then compile and link it, resulting 
in a complete standalone test program 

• Tfest Execution Scheduler to run se- 
quences of compiled tests and gather 
test data 

• Microsoft QuickBASIC software 
package (Tfek S3FG500-QuickBASIC 
editor, compiler, linker and manuals) 

• GPIB interface software for Quick- 
BASIC (Tfek S3FG121) 



Test Functions 

EZ-TEST provides a simple means to 
specify high-level test functions using in- 
struments on-line. Create test procedures 
with these functions: 

• Instrument control commands 

• Instrument measurements 

• PASS/FAIL limits for measurements, 
controls procedure process flow 

• UUT adjustment steps (see fig 2), 
measurements shown on screen with 
cursor moving relative to nominal and 
limits values for easy operator 
acljustments 

• Waveform acquisition and pulse 
parameter analysis with PASS/FAIL 
limits 

• Disk file transfers to and from 
instruments 

• Procedure WAIT states for instrument 
or UUT settling 

• Automatic Stimulus/Response testing 

• Graphical Screens for operator ir\struc- 
tions created with PC Paintbrush soft- 
ware from Microsoft 

• SRQ Interrupt handlers 

• Status Byte acquisition. 
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Instrument driver software modules may 
be written in QuickBASIC and in.stalled 
into EZ-TEST to provide additional instru- 
ment support. 

Required Hardware and Software 

EZ-TEST runs on the Tfektronix PEP .300 
series instrument controllers and on any 
IBM PC XT, PC AT, or compatible con- 
figured with the Tfektronix GPIB interface 
card (either GURU II package S3FG100 or 
GPIB Interface S3FG120). 

Minimum requirements are 640K 
memory, DSDD ^Vt inch disk drive, hard 
disk, MS-DOS version 3.0 or higher A 
CGA (or better) graphics monitor and 
adapter is recommended if waveforms 
and test data must be graphed. 

Optional Hardware and Software 

EZ-TEST optionally supports a math co- 
processor, EGA display adapter and 
monitor, Hercules display adapter and 
monochrome display. A hard disk in ex- 
cess of 10 Mbytes is recommended for 
large automated test system software 
development. 

Warranty Plus Service 

Tfektronix Warranty Plus Service provides 
software updates to registered EZ-TEST 
owners during the first year of coverage. 




Figure 2. The adjuslineiil step acquires metwiuremeiils and displays thcni on screen relative 
to nominal and upper and lower test limits, simpliSying UUT adjustment procedures. 



Instrument Support 

EZ-TEST supports Tektronix instruments 
with high-level functions for instrument 
setup and special measurement 
acquisitions. 

• TM.5000 family of general purpo.se test 
instruments 

• Waveform acquisition and pulse 
parameter measurements for digitizers 
and digital oscilloscopes (7000, 11000, 
2400, and RTD series). 

• TSI 8150 Tfest System Interface con- 
figuration utility for fixture switch 
matrix programming. 



Instrument settings queries and standard 
measurements are supported for the full 
line of Tfektronix GPIB instruments which 
feature the Tfek Codes and Formats Stan- 
dard for Programmable Instruments, in- 
cluding spectrum analyzers and logic 
analyzers. 

EZ-TEST also supports generic setup and 
measurement capabilities for IEEE-488.1 
compatible instruments with any com- 
bination of talker and listener 
capabilities. 



ORDERING INFORMATION 

S45F030 TEK EZ-TEST PC $1 79.5 

Provided on 5Vt in. 360K and in. hoK 
diskettes. 

OPTIONS 

Option 06— Delete Microsoft 

QuickBASIC (required for 

International orders). tlOO 

Option 07— QuickBASIC source 

code for the EZ-TEST Ubraries 

and the Tfest Execution Scheduler*' 

Option S9— US Warranty Plus 

Service (US Domestic orders only). f}Q 

Option IS— International Software 

Update Service (International 

orders only). ffQ 

* ' Contact your local sales office. 
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• store/Recall Waveforms 

• Calculate Waveform Parameters 

• Library of Commonly Used 
Subroutines 

• Source Code Provided for Most 
Programs 

• Graphics Capability 

• Flexible Peripheral Handling 

• Tutorial Manual 

• Instructional GPIB Programming 
Examples 

Tfektronix GURU II (GPIB User's Resource 
Utility) is a low-cost hardware and soft- 
ware package for instrument control, 
waveform acquisition, and display. GURU 
II supplies the important communication 
link between an IBM PC (or compatible) 
and GPIB instrumentation. 

The GURU II software is written in IBM's 
Advanced BASIC (Microsoft's BASICA) 
language. BASICA source code is provided 
for maximum flexibility to customize for 
a specific application. Languages sup- 
ported include BASICA/GW-BASIC, IBM 
BASIC Compiler 1.0/2.0, and Microsoft 
QuickBASIC 1.0/2.0/3.0/4.0. GURU n 
saves data to disk in a format compatible 
with many popular programs (LOTUS 
1-2-3, Framework II, etc.). 

The software includes a TEST PRO- 
CEDURE GENERATOR (TPG), a useful 
tool for users who want fast results but 
do not want to learn to write their own 
test software. The TPG is a self- 
explanatory menu-driven program. 

GURU II also includes a waveform- 
acquisition and pulse-ansilysis program 
that supports most Tfek digitizers. This 
program allows waveform segmenting, 
graphics, and storage. The pulse 
parameters include rise time, fall time, 
pulse width, max and min voltages, and 
others. 

Library of Commonly Used Subroutines 

This library contains subroutines to do 
low-level communications with GPIB 
devices, store/recall waveforms on a disk, 
calculate waveform parameters, and 
graph the waveform. The subroutines are 
written in assembly language to facilitate 
maximum performance when sending or 
receiving commands or data. Waveform- 
acquisition performance is further 
enhanced by the DMA transfer of 
waveforms to the controller's memory. 



Tutorial Manual 

The User's Manual is a valuable GPIB 
reference. It includes many GPIB program 
examples, which are useful when inter- 
facing to various types of new GPIB 
instrumentation . 

Required Hardware 

GURU runs on an IBM PC, PC XT, Port- 
able PC, PC AT, Tfektronix PEP con- 
trollers, or compatible. Minimum re- 
quirements: 256K memory and either 2 
floppy-disk drives or 1 floppy and 1 hard 
disk. 

GURU also requires one of the following 
graphics-display card combinations: 

1. IBM Color/Graphics Adapter (or com- 
patible card) and the IBM Color 
Display, Model 5153 (or equivalent), or 
a composite video monitor (color or 
monochrome), or EGA or VGA. 

2. Hercules Graphics Card and IBM 
Monochrome Display Model 5151 (or 
equivalent). For the Hercules Graphics 
card, the GRAPH X utility from Her- 
cules Computer Tbchnology is required 
to obtain printer copies of screen 
graphics. Hercules HBASIC runs GURU 
graphics programs interpretively, but 
only on a true IBM PC with IBM 
DOS/BASICA 2.0 to 3. L 

3. Ttktronix PEP display monitor and 
graphics card. 

Optional Hardware 

Multifunction card with clock/calendar, 
serial/parallel ports, and up to 384K bytes 
of RAM. 

Additional Hardware Requirements 

If the S3FG110 GURU II Software and 
Documentation only package is ordered 
(see below), one of the following National 
Instruments interfaces is needed: GPIB- 
PC, GPIB-PC2, GPIB-PC2A, or IBM PC 
GPIB adapter or S3FG120. 

Required Software 

IBM PC DOS 2.0 to 3.3 or higher with Ad- 
vanced BASIC (BASICA), or MS-DOS 2.02 
to 3.2 or higher with BASICA. 

Optional Software 

Microsoft QuickBASIC 1.0/2.0/3.0/4.0 or 
IBM BASIC Compiler 1.0/2.0 (requires 
S3FG121 GPIB compiled BASIC Interface 
Software). 

Printers Supported 

IBM Graphics Printer or equivalent (e.g., 
Epson RX/FX family, Toshiba 
P1340/P1350 Series); for Toshiba 
P1340/PI350, the Paper Screen utility 
from MAP Systems, Inc. is needed to get 
printer copies of screen graphics. 



ORDERING INFORMATION 

S3FG100 GURU II + Package. $995 
Includes: Software/manual plus PC2A board; 
cable; software on 5'/4 inch 360K floppy 
diskette. 

S3FG110 GURU II Software and 
documentation only. $495 

For users with existing PC2/PC2A l>oard and 
cable. 

Includes: Software and manual. 
Upgrade Kit— GURU II 
V2.0 to 3.0. Order 020-1459-01. 8250 
Includes: Software and manual. 



GPIB Interface Hardware 

and Software 

• Cost-Effective GPIB Hardware and 
Software 

• Example Programs in Interpreted 
BASICA 

• Interface Orderable Separately for 
Compiled BASIC and C l-anguages 

The GPIB Interface (S3FG120) provides 
the minimum software and hardware to 
convert an IBM PC/XT, PC/AT or compat- 
ible into an instrument controller. In- 
cluded are diagnostic utlities, an interac- 
tive control program and language inter- 
face for BASICA (BASIC interpreter) and 
manual. 

The Compiled BASIC Interface (S3FG121) 
includes software for both IBM BASIC 
Compiler 1.0/2.0 and Microsoft 
QuickBASIC 1.0/2.0/3.0/4.0. The software 
link provided permits users of the GPIB 
interiFace to program their applications in 
compiled BASIC. 

The C Compiler Interface (3FG122) Unks 
programs compiled in Lattice C (version 
2.0/3.0) and Microsoft C compiler (version 
3.0/4.0/5.0) with the GPIB interface. 



ORDERING INFORMATION 

S3FG120 GPIB Interface. $650 

Includes: Manual, GPIB interface card, and 

software on a 5 'A" diskette. 

S3FG121 GPIB Compiled BASIC 

Interface. $150 

Includes; Manual, and S'/z" diskettes. 

S3FG122 GPIB C Compiler 

Interface. $150 

Includes: Manual, and S'A" diskette. 
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Scientific Software 



• Automatic Graphics With Modifiable 
Defaults 

• High Resolution and Color-Graphics 
Support 

• Comprehensive Data Analysis 

• Integrated GPIB/IEEE-488 Hardware 
Support 

• Built-in Functions Plus Full 
Programmability 

ASYST is a fully integrated software tool 
that provides the user with the most com- 
monly used data acquisition, statistical, 
graphing, and analysis capabilities re- 
quired in engineering and scientific ap- 
plications. Operating on the IBM 
PC/XT/AT, ASYST is designed so novice 
users can start carrying out complicated 
operations with a minimum of introduc- 
tion, while allowing the advanced user to 
take full advantage of a powerful pro- 
gramming language that supports all of 
the features of the IBM PC. 

Most mathematical or graphics operations 
can be performed by using a single 
predefined word describing that opera- 
tion; e.g., MATRIX. INV, FFT, IN- 
TEGRATE. DATA, 2WAY.AN0VA or 
Y. AUTO. PLOT. New words can be defined 
to perform any sequence of actions. 

: PLOT. IT! 

PRESSURE 

TEMPERATURE 

XY.AUTO.PLOT; 

PLOT. IT! now automatically plots two 
data arrays when invoked: PRESSURE 
and TEMPERATURE. 

The Analysis module contains most of the 
common operations used to treat ex- 
perimental data. These include integra- 
tion, differentiation, base-line correction, 
peak finding, digital smoothing, FFT, IFT, 
matrix manipulation, Eigen system 
analysis. . . 

Instrument-specific application programs 
such as the 7000-Series Driver Software 
for ASYST are also available. Written in 
the ASYST language, this driver provides 
the user with a function-key-driven pro- 
gram that allows for the acquisition and 
storage of waveforms, storage and 
retrieval of settings or programs, zoned 
pulse-parametric analysis (max, min, mid, 
p-p, rise time, fall time, overshoot, under- 
shoot, pulsewidth, period, crossing levels) 
and frequency -domain analysis. Data may 
be acquired from the Tek 7D2(), 7854, 
7912AD, 7912HB, RTD-710, 7250, 2230, or 
2430 A. There is a similar driver for the 
11400-Series Digitizing Oscilloscopes. 



MODULE 1 

SYSTEM/GRAPHICS/STATISTICS 

Data Types — Single or double precision, real, 
integer, or complex values (80-bit double preci- 
sion); strings; named scalars or arrays. 
Automatic or user-controlled conversions in 
mixed expressions between integers, reals, and 
complex data types. Arrays may have up to 16 
dimensions and be as large as 64K bytes apiece. 
Arithmetic Operations and Special 
Functions — -^, - ,*,/, min, max, neg, abs, 
inv, sqrt, In, exp, coi\j, sin, cos, tan, sec, esc, 
cot, sinh, cosh, tanh, sech, cseh, coth, asin, 
acos, atan, asec, acsc, acot, asinh, acosh, atanh, 
a-sech, acsch, acoth. All arithmetic operators 
worl« directly (without loops) on all elements 
of an array. Mixed expressions of arrays and 
scalars, or arrays of differing dimensionality, 
are permitted. 

Statistical Functions— Mean; variance; 
mode; median; moments; standard deviation; 
cumulative distributions; Gaussian, Chi-square, 
Student-T distributions; random number 
generation; sort, .sort and index. 
Array Handling Functions — Subarrays, 
reversal of indices, transposition of dimension, 
lesser dimension subsets, individual elements, 
catenation, lamination, auto entry of array 
data, scrolling, format control of array data 
display, generalized inner and outer product, 
matrix multiplication. 

BUILT-IN FULL-SCREEN 
TEXT EDITOR AND ARRAY EDITOR 

Graphics — Automatic line graphs, scatter 
plots, bar and pie charts, plotting with error 
bars. Options include: color graphics superposi- 
tion of plots, multiple graphics windows, polar 
plots, auto.scaling and data fitting, linear or 
logarithmic display along either axis, strip chart 
recorder emulation, replotting data subsets 
with a single keystroke, and support for digital 
plotters and high-resolution graphics. 
Graphics Readout and Cursors — On-screen 
graphics cursors controlled by arrow keys, 
labeling at any location within the graphics 
area. 

Control Structures — If. . .else. . .then. 
Begin. . .until. Begin. . while . repeat, 
Case. . of. . endcase. Do. . .loop; Com- 
parisons: = , <, >, <, 2, not, and, or, xor 
Input/Output— Loading from standard text or 
arbitrary user-defined files, saving and loading 
workspace images to disk, direct array 1/0 to 
packed-binar>- disk files, ASCII, BASIC, and 
DIF format files. 

String Handling — String-to-number conver- 
sion, number-to-string conversion, string 
arrays. 

GAMMA, BESSEL, AND ERROR FUNCTIONS 

RS-232 Support. 

MODULE 2 

ANALYSIS 

Polynomial Mathematics and Evaluation — 

Polynomial multiplication, synthetic division, 
integration, differentiation, shifting, root 
extraction. 

Advanced-Graphics— Axonometric and con- 
tour plots. Plotting with hidden lines removed. 
Vectors and Matrices — Matrix inversion, 
determinants, QR factorization, and Gram- 
Schmidt orthogonalization. 



SOLUTIONS TO SIMULTANEOUS 
EQUATIONS 

Eigenvalues and Eigenvectors — Eigen 
sy.stems of Hermitian matrices, spectral slicing, 
reduction of a general matrix to Hessenberg 
and triangular form. 

Curve Fitting — Least squares polynomials, 
multilinear regressions, parametric and 
nonlinear curve fitting, weighted least squares, 
exponential and logarithmic fits, orthogonal 
polynomials, (cross-correlation). 

NONLINEAR REGRESSION 

Advanced Statistics — One- and two-way 
analysis of variance (ANOVA), F-tests. 
Data Manipulation — Data smoothing, dif- 
ferentiation and integration, peak detection, 
convolutions and filtering. 
Past Fourier Transform, 2D FFT, and In- 
verse FFT 

MODULE 4 

GPIB/IEEE-488 
Interface Boards Supported — National In- 
struments GPIB-PC, GP1B-PC2, GPIB-PC2A; 
Tfektronix GURU 11; IBM Capital Equipment 
PC-488 model 01000-003000; MetraByte 
lEEE-488. 

Complete IEEE-488 Protocol— Device- 
dependent and device-independent com- 
mands, parallel and serial polling, synchronous 
and asynchronous operation, DMA acquisition. 
Buffering — Array buffering of data. Buffer- 
ing of device-dependent commands. 
Real-Time Synchronization — Triggering, 
clock-initiated acquisition, software 
synchronization. 

Required Hardware 

IBM PC/XT/AT; Tfektronix PEP controllers, or 
DOS 2.0/2.1/3.0/3.1 compatible; two or more 
drives (including one double-sided floppy 
drive); 512K memory (640K recommended); 
8087 or 80287 coprocessor; IBM Color Graphics 
Board; IBM Enhanced Color Graphics Card 
(with 64K to 256K graphics memory); or Her- 
cules Graphics Card. 

Optional Hardware 

IBM graphics printer; Hewlett-Packard 7470, 
7475, or Gould Colorwriter plotters. Interface 
board(s) required for GPIB interface. 

ORDERING INFORMATION 

S42P301 Option 01 ASYST 

Scientific Software. $2,095 

Includes: Software (Modules 1, 2, and 4) on 

5'A" DS/DD disk, manuals, and license 

agreement. 

S42P302 Option 01 7000-Series 
Driver Software for ASYST 
(Requires S42P301 or 

equivalent software). $395 
Includes: Software source on 5Vt" DS/DD disk, 
hardware driver forltek 7D20, 7854, 7912AD, 
7912HB, RTD-710, 7250, 2230, and 2430A; 
manual; and license agreement. 
S47P303 Option 01 11400-Series 
Driver for ASYST (Requires 
S42P301 or equivalent). «395 
Includes: Software source on 5 'A" DS/DD disk, 
hardware driver for Tfek 11401/11402, manual, 
and license agreement. 
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""rZI/ TEST AND MEASUREMENT 
L.r\ SOFTWARE 



SIGNAL PROCESSING 
AND DISPLAY SOFTWARE 



SPD 



Signal-Processing and Display Software 

• Convenient Interactive Menu 
Interface 

• Software Libraries for Application 
Software Development 

• Comprehensive Set of Functions for 
Acquisition, Processing, 
Measurement, Storage, and Display 
of Waveforms from Tektronix 
Digitizers 

SPD simplifies the acquisition, processing, 
measurement, storage, and display of 
waveforms from Tfektronix digitizers for 
scientific and engineering applications. 

The SPDMENU program provides an easy 
to use interactive menu to perform SPD 
functions without writing programs. Get- 
ting started is easy with extensive on-line 
help. 

The SPD Function Libraries provide soft- 
ware modules for programmers who are 
writing applications with Microsoft C or 
QuickBASIC. 

Acquisition Library 

The Acquisition Library acquires 
waveforms from Tfektronlx digitizers and 
formats them for use by other SPD func- 
tions. Waveform acquisitions from 
digitizers can be achieved with a single 
menu selection or function call. The 
library supports these Tfektronix digitizer 
products: 

2220 7D20 

2221 7854 
2230 7912AD/HB 
2430 11401 
2430A 11402 
2432 RTD 710 
2440 RTD 710A 
5223 

Signal Processing Library 

The Signal Processing Library provides 
time and frequency domain signal pro- 
cessing functions for arbitrary length 
waveforms. These functions include: 

Arithmetic 

Integration and Differentiation 
Pulse Measurements 
Statistics 

Convolution and Correlation 
Forward and Inverse Fast Fourier 

Transforms (FFT) 
Interpolation and Decimation 
Standard Waveform Generation 

(SINE/SQUARE) 
Finite Impulse Response 

(FIR) Filter Generation 
Waveform File Input and Output 




Digital 
Scope 



User's SPD Menu or 
Application Program 
(Written m C or QuicltBASIC) 



7X 

w 

iz 



Subroutine 



GPIB 
Card 



SPD 

Function 

Libraries 




Analysts 
and Results 



PEP Controller 



SPD MAKES DATA ANAU^IS EASY 
A probe acquires real-time data from a device under lest and sends it to a digital-storage 
scope like the Tkk 2430A. 

The oscilloscope digitizes the waveform and stores it at a 1024x8 bit record, then tranters 
that record via GPIB to the PEP controller. 
, The GPIB IEEE-488 bus tranters data values, scale factors, offsets, and units to and from 
the PC/AT and the oscilloscope. 

. SPD processes, analyzes, and displays the wav^orm. SPD may be invoked via menu for ease 
or C or BASIC for speed and programmability. SPD is aided by optionally available 24S0A 
Driver Utility Software, which acquires the data record. 



Waveform Graphics Library 

The Waveform Graphics Library provides 
device independent waveform graphics 
using the GSS'CGI device drivers from 
Graphic Software Systems. These drivers 
support a wide range of printers and plot- 
ters, and supports high resolution display 
up to 800x600 pixels. The Waveform 
Graphics Library allows the user to create 
waveform displays and control these 
attributes: 

Log or Linear Axes 
Auto or Manual Scaling 
Titles and Axes Labels 
Multiple Curves per Graph 
Multiple Line Styles 
Full Color Control 

SPDMENU Program Process Menu 

The SPDMENU program functions can be 
extended with the Process Menu option. 
This feature makes it possible to access 
user written programs from the 
SPDMENU program. Writing these 
custom programs is simplified with the 
example programs provided in SPD. 

SPD C and QuickBASIC Language 
Support 

The SPD libraries are intended for soft- 
ware professionals who must develop 
comprehensive applications written in 
the Microsoft C 5.0 or QuickBASIC 4.0 
languages. 

Software debugging is simplified with 
SPD functional prototype INCLUDE files 



to catch errors at compile time rather 
than at runtime. The SPD software func- 
tions maximize use of memory by access- 
ing all available standard memory for 
waveform data. 

Required Hardware and Software 

The Tfektronix PEP Controller is recom- 
mended, or IBM PC/AT or compatible 
computers with a graphics display 
monitor and adapter, 640K bytes memory, 
a 5'/4 or 3% inch diskette drive and a hard 
disk drive, and Tfektronix GPIB interface 
(GURU II or equivalent). 

DOS 2.1 or later version is required. 

Optional Hardware and Software 

A wide variety of graphics displays, 
printers, and plotters are supported by 
the GSS*CGI (Graphics Software Systems, 
Inc.) drivers supplied with the SPD 
package. 

SPD supports the Tfektronix HCIOO plot- 
ter and the 4693D or 4696 printers. 

Math co-processors are supported, and 
will improve the execution speed of SPD. 



ORDERING INFORMATION 

S3FG130 SPD Signal Processing 

and Display Software S995 

Includes: Software on .5'/« and 3'/^ inch disl<et- 

tes, SPDMENU function key overlay, and 

manuals. 



466 



TEST AND MEASUREMENT MEASUREMENT APPLICATIONS PROGRAMS 

L.r\ SOFTWARE SOFTWARE 




TekMAP 

• Graphics 

• Archival Storage 

• Pulse Parametrics 

• Delay-Time Measurements 

• Hard-Copy Dump 

• Menu Driven 

The 1bl<MAP (Tfektronix Measurement 
Application Programs) library of software 
products support-s the Tbktronix 7854 and 
7D20 GPIB programmable digitizers in 
automated engineering or research 
environments. 

TtkMAP software extends the versatili- 
ty of Tektronix digitizers by integrating 
them with Tfektronix PEP controllers, IBM 
personal computers, or HP-Series 200 
technical computers. 

Basic communication utilities, accessible 
through friendly, menu-driven user inter- 
faces, are available through Communica- 
tion and Control Utility Software. 

Extended measurement capabilities, such 
as automated pulse-parameter analysis. 
Fast Fourier transformation, and 
propagation-delay measurements, are 
provided by the Time and Amplitude 
Measurement Software products. 

The TfekMAP software is a continuing 
series of applications programs developed 
and supported by Tfektronix applications 
engineering. 

Please contact your local Tfektronix Sales 
Engineer or representative regarding 
hardware configuration requirements 
and current software offerings. 
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Automatic Pulse-fhrameter A nalysis iising the 
7D20/IBM PC Time and Amplitude Measure- 
ment Software. 




Computing and displaying frequency-to-main 
data using an HP Series 200 Conlroller and 
Tfefc 7854 or 7D20 digitizing oscilloscope. 
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Delay-Time Measurement using an IBM 
PC/XT/AT as corUroller with nk 's Time and 
Amplitude Measurement Software, plus 7D20 
Programmable Digitizer and Tek 2603 
oscilloscope. 




Editing a Tek 78.54 RPN program, including 
downloading to the 7854 or archiving to disk 
available in S42H202. 
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TIZ TEST AND MEASUREMENT 
L.r\ SOFTWARE 



MEASUREMENT APPLICATIONS PROGRAMS 

SOFTWARE 



TekMAP SOFTWARE SELECTION GUIDE 





S42P101 


S42P201 


S42P202 


S42H201 


S42H202 




7854/IBM PC 


7D20/IBM PC 


7854/IBM PC 


7D20/HP Series 200 


7854/HP Series 200 




Communications and 


Time and Amplitude 


Time and Amplitude 


Time and Amplitude 


Time and Amplitude 




Control Software 


Meafturement Software 


Measurement Software 


Measurement Software 


Measurement Software 


Required 


IBM PC, XT. or AT 


IBM PC, XT or AT 


IBM PC. XT. or AT 


HP 216, 226, 236 or 236C 


HP 216. 226, 236. or 236C 


Hardware 


\dor>. rnernory 


640K memory 


640K memory 


640K memory 


640K memory 




Dual floppy or hard drive 


Hi ml flonnu or hard ririup 


Oiiril finnnu nr hsrrl Hrivn 


5'/i*in. or 3'/2-in. disk 


^V*-in nr TV^-in Hick 




IBM color graphics board 


IBM color graphics board 


IBM CG board or EGA 








Nat l Instruments PC-2, 


Nat'l Instruments PC-2, 


Nat'l Instruments PC-2. 








PC-2A GPIB board*' 


PC-2A GPIB board*' 


PC-2A GPIB board*' 








(Rev C Drivers) 


(Rev C Drivers) 


(Rev C Drivers) 










8087 or 80287 coprocessor 


8087 or 80287 coprocessor 






Media 


51/4. In. DS/DD 


5V«-in. DS/DD 


SVi-in DS/DD 


5'/i-in, or 3'/2-in disk 


5V4-in. or 3V2*in. disk 










(9121, 9122 compatible) 


(9121. 9122 compatible) 


Operating 






UWo ,C.U/^. IM.UM. l/J.^ 


QACIP 
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Language 


Source code tor IBM com- 


Executable code only 


Executable code only 


AUTOST, plus fully com- 


AUTOST. plus fully com- 




piled BASIC (for program 


supplied 


supplied 


mented source code 


mented source code 




modification and 






BASIC 3.0 


BASIC 3.0 




recompilation) 










Data 


Waveform transfer 


Remote acquisition 


Remote acquisition 


Remote acquisition 


Remote acquisition 


Acquisition 


Manual/Automatic 


(multichannel) 


(multichannel) 


(multichannel) 


(multichannel) 




measurement results data 


Autoranging for rise, fall. 


7854 Program register 


Autoranging for rise, fall. 






logging to disk 


period measurements 


acquisition 


period measurements 








Acquire from stored settings 




Acquire from stored settings 
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Mleiils 


Automatic HistOQrarri! Max, 


Automatic Histogram; Max, 


Automatic Histogram: Max, 


Automatic Histogram: Max, 






■villi, IVIIU, r r, l\J\J^r\J, L>rl9lcll, 


Min Miri P-P inCV>/h ni<;t;il 

IVIHI, IVIIU, 1 1, lUUT^U, L^lolal. 


Mtn Mirf P-P (ViM ^nCtQ/h 

IVnl 1 . IVI lU , II, VTU, 1 


Min Mirt P-P nQA\ ^(\(yo^/n 










RM^ RiQP Fall WiHth 
nivio, riia'ts, ran. vviudi. 


RM^ RicA Fall WiHrh 






— DC Rica Toll WiiHth 
Uo, HIS6, rail, VVIQlM, 


— nQ Pico Pall Wirtth 
Uo. nise. rail, vviuiri. 


rltJ^i /O (JVBlbnOOl, rBllOQ, 


Free], % Overshoot, Period, 








Holau Porirwl Fron RM^ 
i^cioy, 1 oiiuvj. 1 ic^^. nivio 




TTJ WliUOlSllUUl 






List Mode: Mean. Area. Max, 


List Mode; Mean, Area, Max 


Prop Delay 


Prop Delay 




• 


Min. Mid, P-P. Rise. Fall. 


Mm. Mid, P-R Rise, Fall, 


FFT 


FFT 






Width, Delay, Period, Freq. 


Width, Delay, Period, Freq, 


Cursor (V, T M AT) 


Cursor (V, J. AV, AT) 






RMS 


RMS 


Selectable measurement 


Selectable measurement 






Prop Delay 


Prop Delay 


region and crossing levels 


region and crossing levels 






Waveform Operations: +, — , 


Waveform Operations; +, —, 










'. -, Scale, Offset. Diff, 


; -, Scale, Offset, Diff, 










Integ. Smooth 


Integ, Smooth 










Cursor (V, T, AV. AT) 


Cursor (V, T AV. AT) 










Selectable measurement 


Selectable measurement 










region and crossing levels 


region and crossing levels 












FFT (Freq. and mag.)*' 






Hard Copy 


Graphics dump 


Graphics dump 


Graphics dump 


ThtnkJet (Text and Graphics) 


ThinkJet (Text and Graphics) 


Disk Storage 


Waveforms; Programs 


Waveforms: Settings 


Waveforms; Programs 


Waveforms: Settings 


Waveforms: Programs 




(7854); Logged Data 




(7854); Logged Data 




(7854); Logged Data 


Utilities 


File (Catalog, Delete, Drive) 


File (Catalog, Delete, Drive) 


File (Catalog, Delete, Drive); 


Copy; File (Catalog. Delete) 


Copy; File (Catalog, Delete), 








7854 Program Listing and 




7854 Program Editor 



Editor 



" Available in Tik GURU I] package. " Measurements may be logged to a disk file in ASCII format. 



S42P101 7854/IBM PC Communi- 
cation and Control Software. $450 
Includes: Software, operator manual, and 
license agreement. 
S42P201 7D20/IBM PC Time and 
Amplitude Measurement Software. $450 
Includes: Software, operator manual, and 
license agreement. 



ORDERING INFORMATION 

S42P202 7854/IBM PC Time and 

Amplitude Measurement Software. $495 

Includes: Software, operator manual, and 

license agreement. 

S42H201 7D20/HP Series 200 Time 

and Amplitude Measurement 

Software. $950 

Includes: Software, operator manual, and 

license agreement. 



S42H202 7854/HP Series 200 Time 
and Amplitude Measurement 
Software. S950 
Includes: Software, operator manual, and 
license agreement. 

OPTIONS 

Option 01— 5'/4-in. flexible disk. NC 

Option 02— (S42H201/S42H202) 

3'/4-in. single-side micro disk. NC 
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TEK 



TEST AND MEASUREMENT IBM PC UTILITY SOFTWARE 

SOFTWARE 11000 SERIES 



11000 Series Utility Sottware 

The 11000-Series complies with IEEE 
Standard 488,1-1987, and with Tektronix 
Standard Codes and Formats 



11401/11401 DIGITIZING OSCILLOSCOPE UTILITY SOFTWARE 



GPIB 

IEEE-4a8 



• Archival Storage of Waveforms and 
Settings 

• Automated and Manual Logging of 
Measurement Data 

• Measurement Data Graphing and 
Histograms 

• GPIB and RS-232 Instrument 
Control 

• Waveform Acquisition and Display 
or Template Waveform Creation 

• Hard-Copy (Printer or Plotter) 

» BASIC Source Code Included 

The 11000-Series Utility Software 
packages provide complete GPIB or 
RS-232 control of the Tektronix 11300- 
Series Programmable Oscilloscopes, or 
the 11400-Series Digitizing Oscillo- 
scopes from your IBM PC. 
These utility software packages allow you 
to use the full GPIB or RS-232 program 
mability of the 11000-Series oscilloscopes 
without ever having to write a single line 
of code. 

You get the simplest possible access to 
the measurement system power through 
each menu-driven package. 

All of the m^or commands and functions 
are directly executed from the PC's func- 
tion keys. You choose what you want to 
do from the first-level main menu- 
acquire measurement data, copy settings, 
send GPIB interface commands, etc. Then 
a second-level menu appears, allowing 
you to select the specific functions or op- 
tions for the operation or to enter con- 
trolling parameters or file names. Re- 
quired entries from the keyboard are 
always prompted £md are in a simple "fill- 
in-the-blanks " format. 

No matter what you select or enter, the 
Utility Software packages do thorough 
error checking to help ensure the job is 
done correctly. Also, if there is any am- 
biguity or error in entries, the packages 
provide automatic prompting for im- 
mediate on-line correction. 

If there is ever any question about pro- 
gram operation, simply press F9. This pro- 
vides complete on-screen help from any 
menu. 

Hardware Configuration 

Tfektronix PEP ControUer, IBM PC, XT, or 
AT or DOS 2.0/2.1/3.0/3.1/3.2 compatible 
with 640K memory; dual floppy drive or 
1 floppy and 1 hard disk; IBM color 
graphics card (or compatible); National 
Instruments PC-2 or PC-2A GPIB card (for 
GPIB operation): GPIB cable or a 9-wire 
RS-232 cable. 
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[titerartiou with the software is simplified 
through the use of funetion-key-driven menus 
as shown above in the Measurement menu. 
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Direct entry of instrument commands is sup- 
ported with control omr GPIB or RS-232 in- 
terfaces and screen listing of command 
responses. 



Waveforms can be acqu ired and displa yed on 
the PC screen and output to a plotter or dot- 
matrix printer 



L 

U Lrliunl If : Hini« <klW tl 



All qf the measurement features qf the 11400- 
Series scopes are available thrrmgh the menus 
and are supported by measurement logging, 
.■statistics, and screen graphics. 



11301/11302 PROGRAMMABLE OSCILLOSCOPE UTILITY SOFTWARE 




TTie Main Menu provides submenu access to 
7 major operating areas as well as on-screen 
help. 



Tktnplate waveforms for limit of comparison 
testing can be created in the PC and trans- 
ferred to the 11300 scope. 












i 

i 



The use of a graphics editor simplifies the 
modification of template waveforms. 




Measurements acquired unth the data-logging fitnc- 
tion can be listed on-screen or jAotted in a graph. 



ORDERING INFORMATION 



S47P102 Option 01 11401/11402 
IBM PC Utility Software. S450 
Includes; Software on bVt DS/DD disk, manual, 
and license agreement. 



S47P103 Option 01 11.301/11302 
IBM PC Utility Software. »450 
Includes; Software on S'A DS/DD disk, manual, 
and license agreement. 
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TEST AND MEASUREMENT 
SYSTEMS/PACKAGE 



CONTENTS 

Semiconductor Test Systems .... 471 
Measurement Instrument Systems 474 
Manufacturing Test Systems .... 476 

A/D Converter Test System 480 

VXIbus Instrument and Test 

Systems 482 

Measurement Package 486 

Tektronix Provides Systems Solutions 

Tfektronix provides a full range of prod- 
ucts and services to ensure total system 
solutions to test and measurement 
problems. 

Tfek's systems are not just hardware 
packages. With each system, Tbk provides 
complete design services, a fully 
documented system proposal, manufac- 
turing and integration, software develop- 
ment, on-site installation, maintenance 
and repair services, and technical 
support. 



TEKWARE 

Software designed and tested to 
enhance the productivity of Tek in- 
struments and controllers. 

TEKWARE Programs Complement 
Tektronix Instruments and Controllers 

More and more, engineers involved in 
almost any measurement environment 
have to be part-time computer experts. 
In addition to writing programs in stan- 
dard languages, you have to be adept at 
bringing up and running many different 
software programs. This means that soft- 
ware compatibility is a vital piece of your 
instrument control puzzle. Tfektronix has 
performed extensive software testing to 
verify that all standard TEKWARE 
measurement, analysis, and utility 
packages run reliably with Ttek in- 
struments and controllers. MS-DOS 
TEKWARE programs have been tested for 
compatibiUty with 286/386 IBM compat- 
ible PCs. 



TEKWARE Instrument Software Library 

The TEKWARE Instrument Software 
Library is part of the Ttktronix commit- 
ment to provide complete solutions for 
your test and measurement needs. The 
Ttkware Software Library Catalog has 
programs for MS-DOS compatible PCs, Tfek 
PEP 301, 4041, and other instrument con- 
trollers. Call your Tfektronix Sales Rep for 
a copy of the latest catalog, literature 
number 49W-6829. 

Technical 

Assistance Services 

• Installation Assistance 

• Familiarization Training 

• Custom Training 

• Problem Definition and Debugging 
Assistance 

• Interfacing Assistance 

• Applications Assistance 

When Your Systems Development 
Program Calls for Informed, On-Site 
Assistance, Tektronix Can Keep You in 
Touch with Some of the Best in the 
World. 

With Ttek Application Engineers, you en- 
joy a resource that you can draw on to 
help you derive maximum benefit from 
Tfektronix system components. 

When you need assistance to supplement 
your own resources, Tfek can arrange the 
consultive services of an Application 
Engineer skilled in meeting your needs. 

Not only are our AEs skilled professionals 
in their own right, they are backed by the 
resources and collective experience of 
Tfektronix— itself an experienced user of 
automated test and measurement 
systems. 

Tektronix AE Consultation is Intended 
Specifically for Optimizing the Opera- 
tion of Tek Instruments and Software. 

We suggest that customers may first want 
to avail themselves of Tfek's excellent 
documentation and regular customer 



training programs prior to requesting our 
Technical Assistance Services. Typical 
consulting services include: 

Installation Assistance 

This may include pre-installation counsel- 
ing, assistance in installing hardware or 
software, and installation validation. 

Familiarization Training 

This usually takes the form of a brief in- 
troduction to hardware basics, system in- 
teraction, and software utilization to in- 
dividuals or groups. Other training 
modules may present specific operational 
aspects of a product. 

Custom Training 

You may require that unique training 
modules be designed and presented to 
meet an unusual application, en- 
vironmental or personnel need. 

Problem Definition and Debugging 
Assistance 

Application Engineers can help you trace 
and debug problems within a hard- 
ware/software system. 

Interfacing Assistance 

We can assist you with unusual interfac- 
ing challenges requiring intimate 
knowledge of Tbk hardware and software. 

Applications Assistance 

You can obtain expert consultation in 
signal acquisition, in specific test and 
measurement tasks, in integrating Tfek 
hardware and software within an existing 
process, and in other application-specific 
areas. 



ORDERING INFORMATION 

Technical Assistance Services — 
1 hour increments. 

Order 068-9080-00 S125 

If you'd like to know more about these Tek 
consulting services, please call your Tektronix 
Sales Engineer. 
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Semiconductor Test 
Systems— Vista Series 



CONTENTS 

LT-1000 VLSI Logic 

Test System 472 

LT-1000+ VLSI Logic 
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The Vista Series Test Systems are de- 
signed to meet the stringent testing re- 
quirements of today's complex, high- 
speed devices— with the system modu- 
larity and flexibility to adapt to future 
needs. And they deliver superior perfor- 
mance at a cost that can offer a com- 
petitive edge in today's VLSI device 
marketplace. 

To deliver value and performance 
without sacrificing flexibility, Vista Series 
systems are built around a consistent 
modular architecture. Each system com- 
ponent, hardware and software, is de- 
signed for maximum efficiency and is 
aimed at reducing cost-per-test. 

A Vista Series Tfest System consists of four 
major components— the Ttest Station, 
which performs device testing and data 
logging; the LT-PDS or Program Develop- 
ment Station, a standalone, UNIX-based 
workstation for test program generation 
without programming; a mobile LT-ACS or 
Auto-Calibration Station for fully 
automatic system calibration; and LT- 
HOST, software which provides access to 
CAE and manufacturing databases, 
analyzes and manages test data, and 
archives test programs. 

For any number of Tbst Stations on a site, 
only one LT-ACS and one LT-HOST are 
needed. The number of LT-PDSs is deter- 
mined by programming workload— a single 
unit suffices for smaller installations, while 
larger users may elect to place an LT-PDS 
in each test engineer's office. This 
"distributed" approach eliminates un- 
necessary duplication of system program- 
ming and calibration resources. 

The Vista Series Tfest Station architecture 
combines the best features of tester-per-pin 
and shared-resource architectures to offer 
the performcince benefits without the cost 
and reliability penalties often associated 
with tester-per-pin architecture. 

To test complex devices, critical timing 
facilities are needed at each pin. The 
Vista Series testers reproduce these 





resources— drivers, comparators, expect 
voltage references, timing generators, 
etc.— for each I/O channel and place them 
in the test head, close to the DUT. Each 
DUT pin also has its own independent 
test pattern memory. 

Resources such as DUT power supplies and 
drive voltage references are shared. And 
some resources are shared by groups of 
DUT pins— a ftrametric Measurement Unit 
(PMU) for every eight pins, for example, 
allowing parametric measurements in 
parallel. 

The test head is organized into 64-pin 
quadrants, with independent resources in 
each. Each quadrant has its own cycle 
clock with 16 unique cycle time sets that 
can be switched on the fly. Each 
quadrant is also backed by its own error 
detection circuitry and pattern memory, 
providing an avenue for simultaneous 
multi-device testing. 

That means unprecedented flexibility and 
economy in configuring test hardware. 



The system can test multiple subsystems 
within a device by selecting as many as 
four separate clocks operating at dif- 
ferent periods. Or, to test smaller LSI 
devices, the system can be configured 
without pin electronics, pattern memory 
and support circuitry that aren't needed. 

Still, the test head is small and 
maneuverable, making it easy to interface 
with handlers and probers, for maximum 
throughput in the production environment. 

The modular structure of the Vista Series 
Ttest Systems delivers true economy of 
scale. It allows for future growth in 
testing capacity, device complexity, and 
new device families— with the addition of 
test head quadrants, test heads, test sta- 
tions and LT-PDSs— while preserving the 
structure of the original system. 

The systems' modular structure results in 
a lower capital investment and the in- 
dependent Auto-Calibration Station and 
Program Development Station save time 
and money on the job, creating a more 
cost-efficient operation. 
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LT-1000 VLSI Logic Test System 

FEATURES 

• Up to 256 I/O Channels, in 64-Pln 
Increments 

• 50 MHz Uncompromised I/O Data 
Rates 

• 100 MHz I or O data rate with No 
Reduction in Pin Count 

• ±500 ps Overall Timing Sicew 

• 256K X 4 Vectors/Pin 

• Monolithic Pin Electronics 

• MC68020, UNIX-Based 32-Bit 
Program Development Workstation 

• Extensive On-Line Debugging Tools 

• Mobile, Automatic Calibration 

The LT-1000 VLSI Logic Tfest System is a 
high-performance, high-throughput 
system optimized for cost-efficient testing 
of ASICs and other complex VLSI devices. 



In this system, as in all Vista Series Tfest 
Systems, one or more MicroVAX II- 
controlled Tfest Stations is supported by 
an LT-ACS or Auto-Calibration Station, 
which provides full-automatic calibra- 
tion, LT-HOST software, which provides 
access to CAE and manufacturing 
databases, analyzes and manages test 
data, and archives test programs; and one 
or more LT-PDSs, which allow rapid test 
program development with minimal 
programming. 



The LT-1000 provides up to 256 I/O test 
charmels with a 50 MHz base test rate and 
a double-pulse test rate of 100 MHz. With 
39 ps resolution and absolute accuracy of 
±500 ps, the LT-1000 has the perfor- 
mance required for today's most demand- 
ing devices and tomorrow's smaller 
geometries. Up to 32 parallel parametric 
measurement units accelerate DC testing. 
The LT-1000 supports two te.st heads, 
each with 256 pins, for high throughput 
that reduces the test time and cost per 
device. 
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LT-1000+ VLSI Logic Test System 

FEATURES 

• Up to 256 I/O Channels, in 64-Pln 
Increments 

• 100 MHz Stimulus Rate, Without 
Multiplexing 

• 200 Mblt/s Pattern Data Rate, 
Without Multiplexing 

• ±275 ps Timing Accuracy 

• 256K 4-Bit Test Vectors Per Pin 

• Monolithic Pin Electronics 

• 35 mA Driver Current Capability 

• Extensive On-Line Debugging Tools 

• Mobile, Automatic Calibration 

The LT-1000+ is designed to offer a cost- 
effective high-performance solution for 
testing complex VLSI devices. 

The tester's pin electronics are concen- 
trated in two custom ICs per pin, pro- 
viding exceptional accuracy and speed. 
The system can test devices of up to 256 
pins at speeds of up to 100 MHz, with 
special formatting options available to 
provide edge placements at effective 
rates of up to 200 MBits/s. These formats 
allow the LT-lOOO-i- to offer functional 
test performance equivalent to the most 
costly characterization systems. 

In the LT-IOOO-H , as in aU Vista Series Tfest 
Systems, one or more MicroVAX II- 
controlied test stations is supported by an 
LT-ACS Auto-Calibration Station, which 
provides fully automatic calibration; LT- 
HOST software, which provides access to 
CAE and manufacturing databases, 
analyzes and manages test data, and 
archives test programs; and one or more 
LT-PDSs for test program development. 

Each LT-lOOO-i- Tfest Station provides a 
test head, a computer-controlled support 
rack, and a Tfester Control Tferminal (TCT). 
The test head provides up to 256 I/O 
channels in 64-pin increments, with each 
64-pin Pin Module backed by a Support 
Module containing clock support circuitry 
and pattern memory. The result is un- 
precedented variety and economy in con- 
figuring test hardware to DUTS, including 
double-pulse and 200 MBit/s timing 
modes. The tester can be configured to 
test up to four devices at a time, and an 
optional second test head can be added 
for increased throughput. Up to 32 
Parametric Measurement Units, one for 
every 8 pins, expedite DC testing. 



LT-1100 VLSI Logic Test System 

FEATURES 

• Up to 512 I/O Channels, In 64-Pin 
Increments 

• 50 MHz Uncompromlsed I/O Data 
Rates 

• 100 MHz I or O Data Rate With no 
Loss In Pin Count 

• ±500 ps Overall Timing Skew 

• 256K Vectors/Pin 

• Compatible with LT-1000 and 
LT-1000-i- Installations 

• Mobile External Automatic 
Calibration System 

The LT-1100 VLSI Logic Ttest System ex- 
tends the Vista Series into the realm of 
the largest VLSI devices. The LT-1100 is 
a high-performance, high-throughput 
system designed to test a wide range of 
VLSI including CMOS, ECL and GaAs 
devices that require very high pin counts 
and pattern rates. 

The LT-1100 sets a new standard of value 
among VLSI ATE products. The unique 
Vista architecture provides unsurpassed 
performance in a compact, cost-effective 
package— the system rack is the smallest 



of its kind in the industry, while the 
512-pin test head is only 4 inches larger 
than the 256-pin LT-IOOO version. The test 
head's low heat dissipation results in high 
reliability and repeatability, and allows air 
cooling to suffice where others require 
cumbersome liquid-cooling schemes. The 
LT-1100 is compatible with the LT-PDS, 
LT-ACS, and host units used throughout 
the Vista Series. 

The LT-1100 Ttest Station features the 
Vista Series fully scalable architecture, 
which combines tester-per-pin and 
shared-resource technologies. The tester's 
512 I/O channels are partitioned in 64-pin 
modules, each of which is backed by a 
support module containing clock support 
circuitry and pattern memory. 'This 
unique incremental approach makes it 
possible to configure systems for 64-to 
512-pin devices without upgrade barriers 
or cost penalties. 

The LT-1100 is also available in a " -i- " con- 
figuration (nomenclated as the LT-llOO-i-) 
that provides ±275 ps timing accuracy, 
200 MBits/s pattern rate, additional func- 
tional test data formats, and 35 mA driver 
current capability. 



473 



"TZl/ MEASUREMENT INSTRUMENT 
[_r\ SYSTEMS 



Measurement Instrument Systems 



• Total Measurement Systems 
Solutions 

• Tailored to User's Needs 

• Fully Integrated Hardware and 
Software 

• Specialized Designs 

• Modified System Products 

• System Installation 

Researchers, engineers, and manufactur- 
ing test system designers are often faced 
with the task of adapting, reconfiguring, 
or rebuilding test systems to meet 
specialized testing requirements. New 
test specifications must be written. 
Measurement instruments from different 
vendors must be evaluated. Questions 
such as, "what are the hardware and soft- 
ware requirements," and "how easily can 
the test system be reconfigured or 
upgraded?" must be considered. It's often 
a tedious and time consuming process- 
time that could be better spent in the lab 
or adding value to products. 

Tektronix Has The Solution 

The Tek Measurement Instrument 
Systems team is a group of hardware, 
software, and systems specialists whose 
sole purpose is to provide total, in- 
tegrated measurement solutions. 

We specialize in measurement systems 
solutions requiring high-speed, multiple 
channel data acquisition, data logging, 
and diagnostic testing; time domain 
measurement systems; and automated 
test systems for low-run manufacturing 
environments. In fact, our high- 
performance, specialized systems are cur- 
rently utilized in such diverse fields as 
fusion research, high -energy physics, 
radar, lidar, communications, component 
radiation hardness testing, and nuclear 
magnetic resonance, to name just a few. 




Typical Measuremenl InstruvietU System 



In the manufacturing environment our 
high-performance systems feature fully 
automated functional te.sting of PCBs and 
hybrids, as well as simultaneous analog 
and digital testing. 

Our modular instrument approach en- 
sures system flexibility for easy recon- 
figuring or expansion to meet a variety 
of test situations. 

Systems Tailored to the User's Needs 

From complete integration and instal- 
lation of one-of-a-kind turnkey systems 
to simple modifications of .selected pro- 
ducts, Ttek's Measurement Instrument 
Systems team can tailor a complete high- 
performance measurement system based 
upon your present and future needs, your 
budget, and your required degree of con- 
tinuity with existing hardware and soft- 
ware components. 



You provide your unique measure- 
ment requirements; Tektronix will 
provide the professional expertise in 
instrument systems integration. 

Together we'll evaluate your hardware 
and software requirements (including 
refined application and diagnostic pro- 
grams and the drivers to run them), 
custom cabinetry or racks, and even non- 
Tfek components if Tfek does not have the 
instrument to fit a particular application. 

We'll define your exact requirements, and 
settle contract terms and conditions. The 
result will be the total solution required, 
whether you need just an off-the-shelf 
modified product, or a multi-instrument, 
multi-channel custom system. 

Here's How We Work 

During the design phase, the Measure- 
ment Systems team will help define 
measurement requirements, and then 
follow up with a comprehensive system 
design, which includes hardware and 
software configurations as well as elec- 
trical and mechanical specifications for 
specialized requirements. 

After full agreement is reached on the 
design parameters, Tfek will provide a 
complete proposal including a system 
description, rack drawing, block diagram, 
system price, and warranty information. 

Upon acceptance, your system will be 
engineered, manufactured, and fully 
checked out before on-site installation. 
Our doors are open for a full factory in- 
spection before delivery. The on-site in- 
stallation will be considered complete 
only after start-up, testing and 
acceptance. 
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Typical specialized system. 



Modified System Products 

Selected products can be modified with 
off-the-shelf plug-ins, options, and other 
modifications to meet speciahzed re- 
quirements. The 7854 Waveform Process- 
ing Oscilloscope, for example, when in- 
tegrated with the 7S12 plug-in, an S-6 
Sampling Head, and an S-52 Pulse- 
Generator Head, becomes a TDR 
measurement system. 

Other off-the-shelf modified system prod- 
ucts of interest include: 

• A GPIB program decoder plug-in that 
enhances the 7854 oscilloscope by in- 
terfacing to programmable vertical and 
time-base front-panel settings with 
selected plug-ins. 

• High-speed buffer memories for DMA 
collection of long record data streams. 

• A GPIB-controlled, medium-speed 
signal multiplexer with 4 each, one-to- 
nine 300 MHz bandwidth switch units, 
expandable in units of 4 each switches. 

• Modification to the 7912AD and the 
7912HB Programmable Digitizers to 
provide non-volatile memory for 
storage of panel settings. 



• A GPIB-controlled signal routing and 
auto-characterization system with 
greater than 3 GHz bandwidth 
multiplexing with dc level and time 
references built in. 

• High-speed data output modification 
for customer-owned 390 AD digitizers. 

• The RTD 710 and other digitizers can be 
equipped with FDCl and FDC2 long 
buffer memories to enable reading of 
16-bit data words, allow digitizing 
speeds of up to 100 MS/s, and expand 
storage to 32M words. 

For ordering ir^ormation on any qf these 
items, contact your local Jbktronix Sales 
Representative. 

Specialized Systems 

Any number of standard and modified 
products can be integrated into large, 
multicharmel test and research systems 
incorporating a wide variety of Ttek 
digitizers and high-bandwridth acquisition 
instruments, both for m^or military in- 
stallations and defense contractors, and 
for a variety of commercial test appUca- 
tions, such as fiber optics research and 
testing. 



Post Installation Support 

Product warranties, stipulated for each 
system instrument, cover all hardware 
and software. In addition, the System 
Warranty covers installation and service 
at your site for 90 days from the date of 
acceptance, or 120 days from shipment. 
Maintenance contracts are available 
through Tfektronix for extended support 
periods. 

Pre-installation consultation or training 
for operators, technicians, engineers, or 
maintenance staff may also be arranged 
at the Tfek home office, at regional sales 
offices, or on-site. And when you need 
additional support down the road, Ttek's 
applications engineering and product ser- 
vice staffs can help keep your systems 
tuned and your people informed. 

In the Tbktronix tradition, documentation 
is thorough, clear and complete. Regular 
updates and a user's exchange program 
are only two of the many ways Tfek stays 
in touch with its system owners. 

A Totally Integrated Measurement 
Solution 

By blending the best of technologies, 
we can build systems that do in 
minutes tasks that may now take 
days. 

By providing a team of experienced 
systems integration specialists that wUl 
work with you from the initial system 
definition through installation and sup- 
port, Ttek offers the highest level of ser- 
vice and support available anywhere. 

By combirung superior products and ser- 
vices from a single source, we reduce to 
a minimum the task of defining, configur- 
ing and ordering the system that will do 
your job. 

In short, Ttektronix provides fully in- 
tegrated specialty system solutions by 
combining the best waveform acquisition 
instruments on the market with 
automated stimulus and acquisition 
capability, and the world's most respected 
technical support. 



ORDERING INFORMATION 

Call your local Tbktronix Sales Representative 
for total measurement systems solutions today. 
Engineering Support Services— 
1 hour increments. 

(Support Services) Order 068-9161-00. $95 
(Tfechnical Services) 

Order 068-9162-00. $125 
(Engineering Services) 

Order 068-9163-00. $175 
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Manufacturing Test Systems 



THE MANUFACTURER'S 
TESTING DILEMMA 

Ttektronix realizes that surviving in 
today's competitive market depends more 
and more on product differentiation and 
cost reduction. Automated testing can 
provide cost reduction, but equipment 
has traditionally been suited to high- 
volume applications with a uniform prod- 
uct. Where a high level of product dif- 
ferentiation led to small production runs, 
manufacturers made automated testing 
work by maintaining a large staff of test 
engineers to build IEEE-488 based rack 
and stack test systems that adapted to 
multiple applications. 

This approach, however, incurs many hid- 
den costs and unforeseen hardships. Most 
project timelines, for example, are not 
met, and either costly interim test pro- 
cedures must be set up, or new product 
introductions must be delayed. Also, com- 
panies rarely know the true cost of their 
test systems because variables such as 
meeting time, purchasing costs, etc. are 
not captured in their accounting system. 
Consequently, future decisions are based 
on distorted values of past projects. Final- 
ly, companies expose themselves to a 
great deal of risk, since usually only one 
person is familiar enough with the system 
to repair and maintain it. 

Why Tektronix for Flexible Automated 
Test Solutions? 

Ttektronix now offers relief to manufac- 
turers facing this testing dilemma by pro- 
viding Tbtal Tkst Systems Solutions. Ttek's 
line of GPIB-compatible system com- 
ponents make it possible to build a unique 
automated test system (at a reasonable 
price) that can easily be adapted to other 
applications. 

Each system is built on a highly recon- 
figurable test platform consisting of a 
PEP 301 System Controller, an instrument 
rack, EZ-TEST PC Test Procedure 
Generator, the TSI 8150 Switch Controller, 
and high-performance Tektronix 
instrumentation. 

But Tektronix provides more than just 
hardware. With each system, Tek offers 
system design services, a full system pro- 
posal, project management, documenta- 
tion, software development services, on- 
site installation, maintenance and repair 
services, and technical support. 




The result is a totally integrated system 
solution built to fit your test 
application— a test system built with the 
same care and quality standards that 
have made Ttek a leader in test equipment 
manufacturing for over 40 years. 

THE TOTAL SOLUTIONS APPROACH 

Ttektronix can free your staff from the 
burdensome task of system development 
with a full line of support services. From 
the first visit to final installation, you can 
select whatever level of Ttektronix ser- 
vices that you require. Initially, Ttek 
specialists can help define the msgor con- 
straints and problems associated with 
your testing needs. Then, Ttek can provide 
a goal-directed development program 
that integrates the efforts of everyone in- 
volved to produce your system on time, 
with the capabilities you need, and with 
the required maintenance and system 
support firmly in place. The basic 
elements of the program are as follows: 

Requirements Analysis: After the main 
constraints are identified, detailing the 
specific requirements of a system is often 
tedious, and always time consuming. Ttek's 



systems specialists can reduce both the 
tedium and the time required by work- 
ing closely with your staff in an inter- 
active process. Combining your unique 
knowledge with Ttek's systems experience 
and expertise results in a cost-effective, 
thorough analysis. 

Proposal: Based on the requirements 
analysis, you are provided a written pro- 
posal including a system description, 
price, and warranty information. You 
know up front exactly what you are pay- 
ing for, but without being locked into a 
rigid proposal. Additional system features 
can always be negotiated into the project. 

Design: Upon acceptance of the pro- 
posal, Ttek can design every facet of the 
system. Over 40 years of designing test 
and measurement equipment assures you 
of clean signals and reliable results from 
your test system. Nevertheless, if your ap- 
plication requires a special purpose in- 
strument from another manufacturer, Ttek 
will purchase it and integrate it into the 
system. Throughout the design phase, Ttek 
will maintain close contact with you in 
order to ensure that no surprises are 
designed into your system. 
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Manufacture: For some test system 
builders, the physical integration of a 
system is trying because of the variety of 
miscellaneous and customized parts 
needed for assembly. Ttktronix avoids 
needless production delays by maintain- 
ing a shop with all of the miscellaneous 
parts on hand. Next door is a model shop 
to build the parts needed to adapt special 
equipment to the system. Tfek's ex- 
perienced and innovative technicians use 
the same materials and care used to make 
the highly reliable Tektronix test 
instruments. 

Customization: All systems require 
customization beyond instrument con- 
figuration. Tfek can provide customization 
of software, switching, fixturing, and user 
interfaces. 

Software: Tfek's test program professionals 
can develop a unique software package 
for your specialized applications. Using 
EZ-TEST PC, or a variety of high-level 
languages, the Tfek specialist can build 
test procedure software that is easy to 
learn and to use. All software is 
documented, and application source code 
is provided. 

Switching: Tfek's TSI 8150 Switch Con- 
troller is an extremely flexible card- 
modular switching system that provides 
low-noise, power, and general purpose 
switching from DC to 18 GHz. It can be 
configured to meet almost any system 
switching requirement. For customized 
switching, Tfek has developed a prototype 
card that fits into the TSI 8150 architec- 
ture to allow either you or Tfek to build 
a custom switch module. 

Fiocturing: Tfek's TSA 8140 Tfest System 
Adapter mates directly to the Virginia 
Panel line of fixturing hardware. This 
feature almost makes building fixtures as 
easy as assembling off-the-shelf hard- 
ware. Still, DUT's must be analyzed and 
fixtures must be designed. In many cases, 
Tfek can provide these services. 

User Interfaces: Tfek has a custom 
modification team with both the elec- 
tronic and mechanical expertise to design 
and manufacture special user interfaces 
such as patch panels, keypads, touch 
screens, etc. 



Documentation: Because good docu- 
mentation is a time-consuming, grueling 
task, custom systems typically come with 
sketchy documentation. Tfektronix pro- 
vides complete documentation including 
safety practices, operating instructions, 
system drawings and a functional descrip- 
tion of the system. 

Installation: Often the purchaser of new 
equipment is left with the responsibility 
of set-up emd start-up. If it does not run, 
the user often does not know if the equip- 
ment is defective or merely hooked up 
wrong. This generally leads to extended 
telephone calls to the vendor (if anyone 
is available) while the buyer learns how 
to bring the equipment up. On-site in- 
stallation is always available with Tfek's 
test systems. 

Support After the Sale: Regular main- 
tenance and periodic servicing are essen- 
tial to maximizing the return on your test 
system investment. Tfest systems will 
sometimes require modifications as new 
test procedures are implemented. And 
spare parts must be available for the life 
of the system. 

Service: All of Tfek's manufacturing test 
systems include a standard 90-day limited 
on-site warranty in addition to standard 
warranties on the individual instruments. 
Extended warranties are also available. 
Service can be provided on-site or at the 
nearest service depot by Tfek's top-flight 
service technicians. And Tfektronix main- 
tains service facilities around the globe 
for overseas customers. 

Long-term Support: Tfek's experience 
with military contracts, where products 
are kept in use longer than in commer- 
cial applications, assures you of replace- 
ment instruments and parts for extend- 
ed periods. When a product is phased out, 
Tfek maintains support for most spare 
parts for nine years. 

Application Support: Tfektronix main- 
tains a staff of experts in each field of- 
fice to answer questions about hardware 
or software, to write new test procedures, 
or to provide start-up training for new 
technicians and operators. 



THE NUCLEUS OF MANUFACTURING 
TEST SYSTEMS 

• PEP 301 System ControUer. The PEP 

301 is a 16-MHz, 80386/80387-based, 
PC-compatible system controller It is 
equipped with 1 MByte RAM, a 40 
MByte hard drive, a 1.2 MByte floppy 
disk drive, a high resolution EGA 
graphics board £md monitor, two RS-232 
serial interface ports, and a GPIB port. 
Software includes MS DOS 3.2, GW- 
BASIC, and GURU II. GURU II is the 
GPIB User's Resource Utility software 
that allows the PEP 301 to com- 
municate with the bus instruments 
easily. 

• TEK EZ-TEST PC Test Procedure 
Generator. This high-level software 
package provides the tools for 
generating complex test procedures on 
the PEP 301 or IBM PC® -compatibles. 
Tfest procedures can be generated in as 
little as one-third the time required 
with high-level language coding 
methods. It even guides technicians 
with little programming experience 
through test procedure development 
with multi-level menus. Tfest procedures 
can be translated into easily modified 
QuickBASIC source code. This code can 
then be compiled for faster test 
execution. 

• TSI 8150 Switch Controller. This pro- 
grammable, card-modular control 
assembly supports a full line of scan- 
ner and switch modules to provide 
high-quality switching from DC to 18 
GHz. Multiple test requirements are 
supported within a single hardware 
configuration. With options, scanner 
and switch modules can be mounted 
directly below the DUT to minimize 
transmission loss and noise. The TSA 
8140 Tfest System Adapter and a test 
head receiver allow rapid change-over 
to other test fixtures. 

• TM 5000 Modular System In- 
struments. Stimulus, acquisition, and 
power functions are offered in this line 
of modular instruments. The simple 
plug-in design makes physical recon- 
figuration a simple matter of sliding out 
one instrument and replacing it with 
another. GPIB compatibility and 
adherence to Tfek's Standard Codes and 
Formats assure full use of instrument 
capabilities over the bus. 
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EXAMPLE TESTING SYSTEMS 

Four test systems are outlined below to 
illustrate Ttktronix's Manufacturing Tfest 
System capabilities. The first two are 
combined analog and digital functional 
testers that demonstrate how Tek solves 
the test engineer's dilemma of how to 
functionally test PCBs containing both 
analog and digital circuitry. The third 
system is an automated bareboard Tester 
that utilizes time domain reflectometry 
for quality and process control during 
bareboard manufacture. The final system 
highlights Tek's capability for low- 
impedance probing of high-impedance 
test points at high frequencies in a bed- 
of-nails testing application. 

BASIC ANALOG AND DIGITAL 
FUNCTIONAL TEST SYSTEM 
System Platform 

PEP 301 System ControUer 
EZ-TEST PC Tfest Procedure Generator 
TSI 8150 Switch Controller 
TSA 8140 Tfest System Adapter 

- TSD20 Digital I/O Card 

- TST20 Timer Counter Card 

- TSM20 Memory Card 

2432 300 MHz Digital OsciUoscope 
TM 5000 Modular Stimulus and Measure- 
ment Instruments 

The Basic Analog and Digital Functional 
Tfest System is designed to provide fully 
integrated analog and digital functional 
testing of circuit boards and sub- 
assemblies. The TM 5000 Series provides 
a wide range of analog stimulus and 
measurement instruments. Digital I/O to 
2 MHz and timing are provided on cards 
in a compact format that plugs into the 
TSI 8150 Switch Controller. The TSI 8150 
also provides signal routing for the 
system. These switching csuxis can also be 
mounted remotely directly under the 
DUT to shorten signal path lengths and 
reduce system noise. Its steel construc- 
tion shields the test circuits from low- 
frequency magnetic fields. 



The TSD20 Digital I/O card provides two 
16-bit digital interface ports that can be 
accessed either by the GPIB or by a high 
speed bus built into the TSI 8150. This 
high speed bus is used for communication 
between other devices in the TSI 8150 
subsystem. Both ports are bidirectional, 
and interface with standard TTL logic 
levels. 

The TST20 Timer Counter Card contains 
five independent timing generators 
which allow system pacing, delay genera- 
tion, and clock generation for use 
throughout the .system. Each generator 
provides fully programmable control of 
period, pulse width, delay, burst count, 
source and destination triggers. The 
measurement section of the card provides 
frequency, period, pulse width, time A to 
B, and totalize measurements to 6-digits 
resolution. A 24-bit up-down totalizer 
provides memory record length control 
and other counting functions. 




Typical High-Speed A/D FiuidKiiial Test 
System 



200-MHz COMBINED ANALOG AND 
DIGITAL FUNCTIONAL TEST SYSTEM 
System Platform 

PEP 301 System Controller 
EZ-TEST PC Tfest Procedure Generator 
DAS 9229 Digital Analysis System 
TSI 8150 Switch Controller 
92BTARM Board Tfest Adapter 
High-Pferformance Digitizing Oscilloscope 
TM 5000 Modular Stimulus and Measure- 
ment Instruments 

As clock rates increase, variations in com- 
ponent characteristics and trace im- 
pedances become much more critical. At- 
speed testing is the only way these cir- 
cuits can be tested with any confidence. 

The 200-MHz Combined Analog and 
Digital Tfest System is designed for fully 
integrated digital and analog at-speed 
functional testing of circuit boards and 
sub-assemblies containing high-speed 
digital circuitry. It provides digital 
acquisition to 200 MHz, digital stimulus 
to 50 MHz and analog acquisition to 
600 MHz. 

It lets the user identify faults that would 
not show up at slower speeds. Defects are 
identified in a two-step process. First, 
digital faults are identified, at-speed, us- 
ing the high-performance digital analysis 
subsystem. Then, an analog analysis is 
performed on the faulty area to deter- 
mine the analog cause of the problem. 
This allows the user to make quick deci- 
sions about whether to repair or scrap a 
board and to correct defective manufac- 
turing processes. It also allows the use of 
lower-skilled labor to perform board 
repair. 
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Typical TDR System. 

The key ingredient of this system, aside 
from the high-performance instrumenta- 
tion is the 92BTARM. The 92BTARM pro- 
vides a means of mounting up to 540 
digital acquisition channels and up to 640 
digital stimulus channels in very close 
proximity to the device under test. It can 
also accommodate the TSI 8150 Auxiliary 
Card Rack, which can place up to 12 TSI 
family switching cards in a position to 
minimize the cable length between the 
DUT and the test instrumentation. This 
minimizes the exposure of signals to un- 
controlled environments and allows such 
high-speed testing. 

AUTOMATED TDR BARE BOARD 
TEST SYSTEM 
System Platform 

PEP 301 System Controller 
TDR Application Software 
TSI 8150 System ControUer 
TSA 8140 Tfest System Adapter 
Waveform Processing Oscilloscope 
equipped with TDR Sampler and Pulse 
Generator Heads 

System Description 

Time Domain Reflectometry (TDR) was 
originally developed to test the uniformi- 
ty of transmission lines. A fast pulse in- 
troduced to one end of a line will reflect 
back a portion of its energy as it en- 
counters local changes in impedance. 



Given the dielectric properties of the 
medium, the location of impedance 
changes can be determined from the time 
it takes a reflection to be detected. 

At higher frequencies, circuit board 
traces behave like transmission lines. The 
Automated TDR Bare Board Tfest System 
uses TDR to identify unacceptable varia- 
tions in board lamination thickness, 
dielectric properties, or damaged 
photomasks. 

Using the Automated Bare Board Tfester, 
the circuit designer can verify propaga- 
tion delays and impedance mismatches in 
the design. The bare board manufacturer 
can detect and correct variations in the 
bare board materials or manufacturing 
process. And the bare board customer can 
verify critical propagation delays and 
trace impedances on incoming boards. All 
with the test repeatability and reduced 
test time that automation offers. 

Due to the very high frequency com- 
ponents of the TDR pulse, the system per- 
formance is totally dependent on the 
ability to maintain a uniform impedance 
throughout the system. Variations in fix- 
ture design and test coupon design affect 
the ability to preserve a 50-ohm environ- 
ment. Ttk maintains a 50-ohm environ- 
ment in the TDR Tfest System by using 
high-quality microwave switches and con- 
nectors from the pulse generation head 
to the fixture. Tbk-built systems have pro- 
vided impedance resolution as good as 
±2 ohms and propagation delay resolu- 
tion of 300 ps. 

BED-OF-NAILS FUNCTIONAL 
TEST SYSTEM 
System Platform 

PEP 301 System Controller 
EZ-TEST PC 

TSI 8150 Switch Controller 

TSA 8140 Ttest System Adapter 

P6513 High Impedance, DC to 300 MHz 

Probe 

2432 Digital Oscilloscope 
TM 5000 Modular Stimulus and Measure- 
ment Instruments 

System Description 

For some applications, such as precise 
fault isolation, probing points not acces- 
sible to the card edge is the only feasible 
testing solution. Often, this requires low- 
impedance probing of high-impedance 
test points. Low-impedance probing is 



also needed for functional testing where 
loading is critical due to a high propor- 
tion of timing related errors in the fault 
spectrum. The Bed-of-Nails Functional 
Tfest System is equipped to solve both of 
these testing problems. 

The Bed-of-Nails Functional Tfest System 
combines standard Tfektronix instrumen- 
tation, multiple P6513 high-impedance 
probes, and custom fixturing to provide 
automated parametric testing in applica- 
tions requiring waveform acquisition 
from high- impedance test points without 
loading the circuit. 

The P6513 is a high-impedance, dc to 300 
MHz probe in a spring contact form 
designed for placement in a bed-of-nails 
where high-impedance probing is re- 
quired. The probe receptacles' size per- 
mits mounting on 0.1 inch centers, the 
standard for most circuit board tests, and 
allows use of interchangeable spring con- 
tacts for a variety of tip configurations. 

The TSA 8140 Ifest System Adapter can be 
fitted with special connectors for easy 
fixture changing. 




Bed-of-Nails Functional Ksl System. 



ORDERING INFORMATION 

For complete ordering and pricing information, 
contact your local Tektronix Sales 
Representative. 
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PERSONAL TEST SYSTEM 



NEW 



PTS101 

A-D Converter Test System 



GPIB 

IEEE-4U 



The PTS101 complies with IEEE Stan- 
dard 488.1-1987 and with Tektronix 
Standard Codes and Formats. 



TYPICAL APPLICATIONS 

• Evaluate A-D Converter Design 

• Evaluate DSO Performance 

• Production Test of A-Ds 

• incoming Inspection of A-Ds 

• Simulate Ideal A/D Converters 

FEATURES 

• Fast A-D Converter Test Results 

• Bullt-ln Functions Library of 
Common Operations Speeds Testing 

• Easy for New and Occasional Users 
to Liearn and Operate 

• Highly Interactive Software for Easy 
Parameter Changes 

• Open Software Architecture for Easy 
Expansion 

The NEWTiektTonix PTSlOl Personal Tfest 
System is an integrated hardware and 
software package that provides dynamic 
testing and characterization of analog-to- 
digital converters. Digitizing rates to 20 
Megasamples per second (MS/s) and 
resolution to 10 bits can be tested. 400 
KS/s, 12-bit testing is possible when used 
with an SG 5010 Programmable Signal 
Generator. 

Tfektronix-developed, windowed POLARIS® 
software provides an easy-to-use inter- 
face that controls both the measurement 
sequence and all system elements. The 
mouse-based, menu-driven operation and 
concise documentation are designed to 
have new users operating their systems 
within an hour. 

Design and test engineers will find the 
PTSlOl system software ideal for their 
purposes. The highly interactive mouse- 
based interface allows fast parameter 
changes, and instantly displays results in 
color graphics on a windowed display. A 
library of built-in functions makes com- 
mon operations easy and flexible. When 
more functions are needed, the system is 
easily expanded by adding procedures. 

The software user interface uses five 
waveform windows, with one large win- 
dow behind or in front of the other four 
Once a waveform is displayed in any win- 
dow, the operator can zoom in for a closer 
look, add an XY cursor for readout at a 
given point, overlay it on another 
waveform, and perform a wide variety of 
analytical tasks. A menu window is used 




PTSlOl P^onut Tkst System with optional TM 5000 lest equipment. 



to offer menu selections, while a conver- 
sational menu prompts the operator for 
input and provides numerical results. 

The software features a proprietary high- 
performance effective-bit measurement 
algorithm for dynamic A-D Converter 
testing. Tfests available include 

• Effective Bits 

• Flattop FFT 

• Spectral Averaging 

• Histogram/Code Density 

• Signal-to-Noise Ratio 

• Differential Nonlinearity 

• Transfer Curve 

• Effective Bits Curve 

HIgh-Performance Hardware 

At the heart of the system are two PC in- 
strumentation cards, a high-performance 
Arbitrary Waveform Generator (AWG) 
and an Acquisition Memory Card 
(ACQM). The AWG provides a high- 
performance sine wave, required for 
testing A-D converters. The output is 1 volt 
peak-to-peak into 50 ohms, and the sine 
wave signal range is 1 Hz to 6.7 MHz with 
1.25 Hz resolution. A msyor feature of this 
AWG, £md a key element for successful A-D 
converter testing, is the extremely low har- 
moruc distortion; at least 60 dB down for 
signals up to 5 MHz, and at least 57 dB 
down for signals to 6.7 MHz. 

The ACQM card and Acquisition Probes 
(two are included) acquire up to 16 data 
channels plus clock at a sample rate of up 
to 20 million megasamples per second 
(MS/s). The card has a 4K-deep memory. 



When the clock line is active, data ac- 
quisition takes place in a First In, First 
Out (FIFO) fashion. When Acquire Signal 
is selected in the menu window, acquisi- 
tion stops and the data are copied from 
Acquisition Memory into the controller 
memory and made available for 
processing. 

System control is provided by a Tfektronix 
PEP 301 Instrument Controller Based on 
the 32 -bit Intel 80386 Microprocessor run- 
ning at 16 MHz, the PEP 301 includes an 
80387 Coprocessor, 1 MByte of RAM ex- 
pandable to 16 MBytes, a 40-MByte hard 
disk drive, a 1.2 MByte floppy disk drive, 
a high-resolution 640x480 color graphics 
board and monitor, and a 101-key 
detachable keyboard. 

The controller also features Microsoft MS- 
DOS 3.3 and GW-BASIC interpreter soft- 
ware. It executes IBM PC/AT-compatible 
software and has full power-on boot/test 
diagnostics. A GPIB interface is built in. 

TM 5000 series and other auxiliary in- 
struments can extend the usefulness of 
the system. These include: PS 5010 Pro- 
grammable Triple Power Supply, SG 5010 
Programmable Oscillator, TM 5006 Power 
Module Mainframe, FG 5010 Program- 
mable Function Generator, 2465A 350 
MHz Oscilloscope, and 4696 Color Ink-Jet 
Printer. 
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CHARACTERISTICS 

ARBITRARY WAVEFORM GENERATOR 
Peak Output Signal — 1 V peak-to-peak. 
DC Performance — Resolution: 12 bits. 
Memory Depth — 16K. 
Sine Wave Performance— 1 Hz to 6.7 MHz. 
Timebase — Internal 20 MHz clock. 

Harmonic Distortion 60 dB for signals 

£5 MHz; -57 dB for signals 5 to 6.7 MHz. 
Spurious Distortion — <60 dB. 
Step Performance — 75 ns risetime. 

ACQUISITION MEMORY CARD 

Maximum Memory Word Width — 16 bits. 
Maximum Acquisition Rate — 20 MS/s. 

Threshold Level Range 5 V to +5 V. 

On-Board Memory — 4K. 
Clock Required — External. 

P6451 DATA ACQUISITION PROBES 

Input Resistance — 1 MU ±15 Ktl. 

Input Capacitance — 5 pF ±1 pF (without 

leads). 

Maximum Dynamic Input Voltage 40 V 

to a maximum of 10 V above input threshold. 
Maximum Nondestructive Voltage— 40 V (dc 
-^ peak ac). 
Delay Time— 17 ns. 



ELECTRICAL 

Power Requirements— All operating power 
supplied by PEP 301 Controller (115/230 V, 
50/60 Hz, 230 W ac switching power supply). 
Safety Certification— UL 478, CSA C22.2 
(No. 154-M). 

ENVIRONMENTAL 
Operating Temperature— + 10 to +32°C. 
Nonoperating Temperature 10 to -kBCC. 

PHYSICAL 

Mainframe— 21.0 in. (533 mm) W, 6.5 in. (165 
mm) H, 17.0 in. (432 mm) D; 41.9 lb (19 kg). 
Keyboard— 19.1 in. (485 mm) W, 0.75 in. (19 
mm) H, 8.2 in. (208 mm) D; 6.0 lb (2.72 kg). 
Display Monitor— 15.6 in. (395 mm) W, 11.5 
in. (291 mm) H, 15.75 in. (400 mm) D; 30.8 lb 
(14.0 kg). 

DISK STORAGE 
Floppy Disk Drive — 1.2 MByte high-density, 
5.25-inch, half-height; 94 ms average access 
time; read-compatible with 360 KByte media. 
Hard Disk Drive— 40 MByte, 5.25-inch, full- 
height; 28 ms average access time. 
Add-On Capability — Standard adapters sup- 
port up to two hard disk drives and two flop- 
py disk drives. 



PRINTER SUPPORT 

The PTSlOl supports Epson-compatible 
graphics dot matrix printers that use the Cen- 
tronic printer interface. 

LICENSING AND WARRANTY 

Licensing for the software is "break the .seal." 
The warranty period extends to the product's 
media and encoding only. 



ORDERING INFORMATION 

PTSlOl A-D Converter Tfest System. $18,950 
Includes: PEP 301 lastrument Controller, 
POLARIS Application Software (installed on 
hard disk with backup copy on 5.25-inch flop- 
py disk); Turbo PASCAL Version 4.0 Develop- 
ment Software; Arbitrary Waveform Generator 
(AWG); Two P6451 Data Acquisition Probes 
with 5-inch Flying Lead Set; Serial Optical 
Mouse, User's Manual; a Diagnostic Aid 
(067-0180-00). 

PTSFOl PEP .301 Upgrade Kit. 511,335 
(Upgrades an existing PEP 301 to a full PTSlOl 
configuration). 
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NEW 



VXIbus Instrumentation and Test Systems 



What Is VXIbus 

The VXIbus standard establishes the basis 
for the next generation of automated test 
systems, and is the most important new 
standard since IEEE-488. VXIbus 
(VMEbus Extensions for Instrumentation) 
is a completely open, nonproprietary ar- 
chitecture for modular electronic test in- 
struments that fully incorporates the 
open VMEbus standard, and is complete- 
ly compatible with Eurocard standards. 

Developed by a consortium of m^or test 
equipment manufacturers, of which 
Tfektronix is a founding member, VXIbus 
allows a wide range of instruments, inter- 
faces, and computers from different 
manufacturers to coexist as fully compat- 
ible modules within the same card 
chassis. It provides the foundation for 
downsized, interchangeable, and standar- 
dized electronic test equipment. 

VXIbus is the long-awaited standard that 
makes possible the evolution of ATE to 
instruments-on-a-card. 

A True Systems Approach 

This broad based standard allows integra- 
tion of up to 256 devices under one 
resource manager. It allows multi-device 
card modules and multi-card modules per 
device. It allows linking a VXIbus chassis 
into a layered hierachical network. And 
it allows for interfacing to virtually any 
external system. There are few limita- 
tions to the level of integration achievable 
within the VXIbus definition. 

The VXIbus Specification addresses not 
only electrical and mechanical interfac- 
ing, but also provides the lower level com- 
munications protocols necessary to en- 
sure interdevice communication along 
the VXIbus backplane. Devices designed 
within the VXIbus specification must sup- 
port a standard set of register definitions, 
as well as configuration and communica- 
tion protocols. 




VXI Offers Extended Performance 
Features 

Built upon VMEbus, the VXIbus standard 
defines a 13-slot card chassis with PI, P2, 
and P3 card connectors for each slot. The 
connectors are mounted to a high-per- 
formance backplane and accept A, B, C, 
or D Eurocard sizes (Figure 1). 

The VXIbus standard retains the VMEbus 
pin configuration on PI and the center 
row of P2, but adds optional higher per- 
formance features via the outer rows of 
P2 and all of P3 (Figure 2). 

The outer rows of P2 provide a 10 MHz 
ECL clock, ECL and analog supply 
voltages, ECL and TTL trigger lines, an 
analog summing bus, a module identifica- 
tion Une (MODID), and a flexible local bus. 

P3 offers a 100 MHz clock and sync signal, 
additional power pins, six additional 
parallel ECL trigger lines, precision trig- 
ger routing with two STAR lines, and ad- 
ditional LOCALbus high-speed lines. 



Autoconfiguration 

The system automatically identifies each 
device, its type, model, manufacturer, 
and any memory requirements upon 
powerup. You no longer need to physical- 
ly configure an instrument's address (as 
with GPIB instrumentation). Identical 
modules can be plugged into the same 
chassis and the system will automatical- 
ly configure the modules correctly 
because each module has a distinctive ID. 

MODID 

The module identification line, MODID, 
on P2 allows a Slot Resource Manager 
to detect the presence of a module, and 
to identify each module's geographical 
location (slot number). The resource 
manager detects a module when the 
MODID line is pulled to ground. This 
allows any module, even if failed and un- 
powered, to be detected. The slot number 
of a device is identified when the Slot 
module asserts a particular MODID line, 
and polls the MODID bit in each module's 
A16 autoconfiguration space to detect the 
selected device. 
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Precision Timing With STARbus 

The STARbus, available througJi the P3 
connector, provides two local bi- 
directional channels between each instru- 
ment module and Slot 0. Each module 
connected to the STARbus appears 
equidistant from the Slot Resource 
Manager This allows very precisely 
matched trigger timing between modules 
regardless of their location in the VXIbus 
chassis. 

Both cuialog and digital multiple channel 
acquisition and stimulus instruments can 
be tightly time coordinated to a single 
reference point, either with the VXI 
defined 10 or 100 MHz clocks, or any com- 
patible user clock input. These time 
coupled measurements greatly enhance 
data analysis capabilities. 

Signals exceeding 250 MHz can be routed 
through the ECL terminated backplane 
connections, allowing high frequency 
clock distribution without the need for 
multiple clock drivers. 

STARbus routing can be programmed to 
provide a network of connections be- 
tween system components. This 
eliminates cable clutter and coax switch- 
ing components. 



L0CAU3US 

Extended high-speed data transfer, con- 
trol, and analysis is possible over the VXI 
P3 LOCALbus lines. Short, well matched 
propagation delays and very tight time 
coordination allows internal data transfer 
rates of up to 1 Gbyte/s, 4 times faster 
than on P2. This high-speed data transfer 
can occur between several modules 
simultaneously, allowing private com- 
munications between modules, without 
occupying the global resources of the 
system. The VMEbus, the trigger bus, and 
the analog bus can then be utilized for 
other tasks. 

SYNC100 

The 100 MHz clock and SYNClOO sipial 
line available on P3 allow increased tim- 
ing accuracy between modules within a 
VXI chassis. This virtually ehminates 
inter-instrument aliasing. 

VXi to IEEE-488 interfacing 

Most instrumentation systems today use 
the IEEE-488 bus for instrument control. 
VXIbus instrumentation can be con- 
trolled with an external computer using 
the IEEE-488 bus or any other standard 
communication interface— RS 232, LAN, 
MAP. This permits additional capacity 
though the addition of systems based on 
existing standards. 



VXi Reduces Software Requirements 

Because the VXIbus standard ensures 
multivendor interoperabihty of all VXI 
modules, users will have access to generic 
software packages such as Tfek's EZ-TEST. 
Standardized software will improve the 
quality of testing by reducing develop- 
ment errors and making troubleshooting 
easier 

Virtual software can be used to select 
front panel settings. Programmable 
operator interfacing lets you establish the 
degree of operator involvement that fits 
your application. 

TEK/VXi MEANS HiGH PERFORMANCE 

As a founding member of the VXI consor- 
tium, Tfektronix is an industry leader in 
the development of high-performance 
VXIbus instrumentation. All Tek VXIbus 
equipment is designed to take full advan- 
tage of the performance-extending fea- 
tures of the VXI-defined D-size cards and 
P3 connector 

The Tfektronix VX1500 D-size Mainframe 
will accommodate any VXI card size. This 
means that standard VMEbus computer 
cards can be integrated into Tfek VXIbus 
instrument systems. Tfek VXI users will 
have access to a world of VME interfaces, 
single board computers, memory boards, 
and I/O devices that are already estab- 
lished and on the market. 

Tfek's D-size modules offer the benefits of 
reduced noise, reduced interboard con- 
nectors, and reduced crosstalk between 
components— all because there is more 
space available on D-size cards. 
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Reliability is increased because compo- 
nent packing is less dense, and more 
power is available to the instrument. 

Tektronix VXI Solutions 

Utilizing the high-performance advan- 
tages offered on P3, Tfek's VXI solutions 
have been designed from the ground up 
to fit the high-performance test system 
environment. Our new line of VXI equip- 
ment is ideally suited for high-sp)eed func- 
tional testing of circuit boards, hybrids 
and subassemblies; for providing test and 
measurement links to CAE/CAD worksta- 
tions; for testing of mixed function- 
analog and digital— devices; and for con- 
structing unique test configurations for 
specialized requirements. ATE systems in- 
tegrators, experienced in systems 
engineering, configuration and checkout, 
will find that Tek VXI instrumentation 
can be easily integrated into existing test 
environments. 

Tektronix Higher l^vel Protocols 

The VXIbus specification defines the 
Word Serial and Shared Memory Protocols 
for device communications within the 
VXIbus context. However, these protocols 
demand extensive knowledge of VXIbus 
specifications. 

All Tfektronix devices have a core set of 
common communications routines with 
which device applications can com- 
municate across the VXIbus. These 
routines provide a standard method for 
device commurucation that encompasses 
the VXIbus lower level protocols, making 
the details of the VXIbus registers and 
signal handling operations transparent to 
the device-specific application. 

DUT interfacing 

The VXI's card modular approach allows 
the physical distance between in- 
struments and a DUT interface to be 
greatly reduced. The Tfektronix TSA 8140 
Tfest System Adapter can be mounted in 
very close proximity to the instrument 
modules, permitting very low transmis- 
sion losses. Noise, power, grounding and 
shielding problems are all minimized, 
because you don't have to deal with 
multiple grounds from several racks, or 
high currents. 



Tek's Flexible System Design 

All of your Tfektronix VXI assets are easi- 
ly reconfigurable or replaceable. This 
reduces your capitalization costs, as well 
as the operator training required. 
Downtime can be dramatically reduced 
by keeping spare modules, or complete 
VXI systems, on the production floor 
Spare modules may even be designed in- 
to the VXI chassis in order to allow 
automatic switching to a functional 
backup module if one fails. 



VME 

3.9 x 6.3 in. 



VME 

9.2 X 6,3 in. 



PI 



P1 
P2 



A 

Size 



B 

Size 



VXI 1 


PI 


C 


9.2 X 13.4 in. 1 


P2 


Size 










" 




VXI ' 


D 


14.4 X 13.4 in. 1 


P2 


Size 




P3 





Four card sizes are d^ined by the VXIbus 
specification. 



PI VME Computer bus 

16 bit data transfer bus 
16 Megabyte addressing 
Multi-master Arbitration bus 
Priority interrupt bus 
Utilities bus 



P2 Center row adds: 

VME 32 bit data & 4 Gbyte 

P2 Outer rows adds: 

10 MHz Clock bus 
TTL & ECL Trigger bus 
12 Pin Local bus 
Analog sum bus 
Module identification bus 
Power distribution bus 



P3 Adds higfi performance: 
100 MHz Clock bus 
ECL STARbus 
ECL Trigger bus 
24 Pin Local bus 
Power distribtion bus 



What Does All This IMean For You? 

Ttektronix VXI instrument modules and 
fully integrated test systems let you 
downsize floorspace requirements, 
enhance timing coordination between in- 
struments, increase system flexibility, in- 
crease asset life, and reduce both hard- 
ware and development costs. 

With Ttktronix VXIbus instrumentation, 
high performance instruments-on-a-card 
become a reality. 

VX7501 D-size Development System 

GPIB instruments have inherent speed 
limitations and other problems in applica- 
tions requiring large data transfers. For 
these applications, the computer bus is 
the only way to communicate between 
mass storage and the actual instrument 
memory. As a result, many systems 
developers have to design their own 
systems, instruments and interfaces for 
these high-end applications. Developing 
a computer bus system from scratch can 
be a time-consuming, costly process. 

Ttektronix provides the solution with the 
VX7501 D-size VXIbus Development 
System. VX7501 is a VXI platform upon 
which you can build a specialized VXI test 
system. It includes: 

• VX1500 High-Performance, D-size 
Mainframe 

• VX5520 D-size Slot Resource Manager 

• Two, VX1521 D-size Development Cards 

• VX1521 Opt 01 Software Development 
Tbol Kit 

• VX1510 VME Conversion Module 



Each 96-pin connector increases the 
capabilities of VXIbus modules. Tektronix 
utilizes the full capabilities of PS. 



484 



TEK 



vxi 

SYSTEMS 



IVX1500 

VXI D-SIze Mainframe 



NEW 



D-Size VXIbus Mainframe 
Supporting: 

- {Medium Performance: 10 MHz 
Precision Clock, TTL & ECL 
Trigger Lines, l^calbus, MODID, 
and SUMbus 

- High Performance: 100 MHz Clock, 
ECL Trigger Lines, System Sync 
Signal SYNC100, LOCALbus, and 
Deskewed STAR Triggers 

Accommodates A, B, and C VXIbus 
Modules with Adapters 
Supports Full 32-Bit VMEbus 
900 Watt Power Supply 
Up to 100 Watts of Cooling Per Slot 



NEW 



IVX1321/ 
1421/1521 

VXI Development Modules 



ORDERING INFORMATION 



• Single-Wide B, C and D-Size VXIbus 
Modules 

• Intelligent 68010 VXIbus Message 
Based Interface Devices 

• VXIbus Message Protocols 

- Word Serial 

- Shared Memory 

• VXIbus Configuration Registers 

• Software Development Tool Kit 
Option 

• pSOS and pROBE Single-Copy 
License Option 



VX1500 VXI D-Size Mainframe 


S9,995 


VX5520 VXI Slot Resource 




Manager 


$3,995 


VX1321 VXI Development 




Module 


$1,950 


VX1421 VXI Development 




Module 


$2,150 


VX1521 VXI Development 




Module 


$2,250 


VX1520 VXI Prototype Module 


$1,395 


VX1510 VME Module (VCM) 


$2,995 



NEW 



IVX5520 

VXI Slot Resource Manager 



Single-Wide D-Size, Slot VXIbus 
Module 

Supports VXI Slot Functions: 
Clocks, Triggers, SYNC100, 
Extended Start/Stop Protocol, and 
MODID 

Supports VXI Resource Manager 
Functions: Configuration Control, 
VXIbus Device Identification, and 
System Self Test and Start Up 
O-Size VXIbus Module Supporting: 

- Medium Performance: 10 MHz 
Precision Clock, TTL and ECL 
Trigger Lines, Localbus, MODID, 
and SUMbus 

- High Performance: 100 MHz Clock, 
ECL Ti'lgger Lines, System Sync 
Signal SYNC100, and LOCALbus 

VXIbus Commander and Servant, 
VMEbus Master and Slave 
Supports Full 32-Bit VMEbus 
IEEE-488 Talker/Listener Interface 
Three External Input Channels 

- IVvo Serial RS-232 Ports 

- One GPiB Interface 



NEW 



IVX1520 

VXI Prototype Module 



Double-Wide D-Size VXIbus Module 
Perforated Board for Mounting 
Discrete Mechanical or Electrical 
Components and Installing Wire- 
Wrap Pins 

Accommodates all Three VXI Con- 
nectors with Separate Pin Hole Ac- 
cess to Each Signal or Power Line 
Module Shielding 
Blank Front Panel 
Pre-Drilled and Plated Holes for 
Easy Mounting of Daughter Cards 



NEW 



I VXI 510 VME Module (VCM) 



Converts 3 VXIbus Slots into 4 
VMEbus Slots 

VMEbus P2 Outer Rows Are User 
Definable 

Fully Compatible with VME 
Specification C.I 

Triple-Wide D-Size VXIbus Module 
Two 3.5 Inch Floppies and/or Hard 
Disk Drives Option 
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MP 1101 Programmable Digitizer . 489 



Precise automatic waveform measure- 
ments for demanding applications in 
research, design, manufacturing, and 
quality assurance 

Automatically Saves Time 

The MP 1101 measurement package is 
specially designed to handle the increas- 
ingly complex, expensive, and time- 
consuming task of waveform 
characterization. 

It offers all of the power and flexibility 
of oscilloscope signal acquisition, which 
can be coupled with programmable 
stimulus sources for fully automatic 
analysis. The package features signal- 
processing software with extensive con- 
trol over instrumentation, waveform 
manipulations, and graphic display. 

Compatibility 

The MP 1101 provides system compatibili- 
ty to allow configuration for many types 
of test and measurement applications. 
This flexibility of specialized instrument 
selection and easy integration allows the 
application potential of your automated 
testing unit to increase with your 
requirements. 



System Building Blocks 

Whether your application is in scientific 
research, engineering design, or auto- 
mated manufacturing and quality con- 
trol, Tfektronix provides for each of the 
functions that comprise virtually every 
meEisurement system. 



Stimulus 

4 




DUT 
Interface 



Acquisition 




Controller 



Storage 



Input/ 
Output 



Increase Productivity 

The MP 1101 combines state-of-the-art 
waveform-acquisition capabilities with 
computer processing and software con- 
trol. It automatically capture signals, 
make measurements, then display, store, 
and document the results. Projects can be 
completed on time and within budget. 



Systems That Put You in Charge 

From today's research-and-development 
tasks to tomorrow's production testing, 
Tek's package gives you all the 
capabilities needed to characterize your 
waveforms quickly, efficiently, and 
accurately. 

Device Under Test (DUT) 

The system provides stimulus to the DUT 
and acquires the results from the test. 

Stimulus 

Stimulus units, including function 
generators, signal generators, and other 
sources, provide known control signals to 
drive the DUT through normal operation 
patterns or into boundary conditions for 
performance-limits testing. 

DUT Interface 

The DUT Interface provides a path from 
the stimulus and acquisition equipment 
and the DUT. Ttektronix provides a 
number of GPlB-compatible products for 
DUT interfacing. 



INDIVIDUAL PACKAGE CONFIGURATION 



Application 


Fastest single- 


Multi-record, 


Excellent signal 


Extensive sig- 


Long record 


Versatile, com- 


Makes critical 




shot transient 


dual-channel 


acquisition for 


nal acquisition 


length, dual- 


pact signal 


audio mea- 




digitizer, highest 


digitizer for 


repetitive sig- 


capabilities w/ 


channel, versatile 


stimulus & 


surements 




bandwidth 


single & repeti- 


nals, high 


signal analysis 


digitizer for both 


acquisition for 


consistently, 






tive signals, 


bandwidth 




single and 


medium & low 


accurately, 






high bandwidth 






repetitive signals, 


speed signals 


and quickly 












high bandwidth 






Acquisition 


7912HB 


7612D 


7854 


2432 


RTD 710 


Ml 5010/ 


SG 50101/ 


Instrument 












MX 5010 


AA 5001 


\bur own controller 


MP 1101 


Available 
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MP 1101 



GPIB 

IEEE-488 



The MP 1101 complies with IEEE Stan- 
dard 488-1975 and with Tektronix Stan- 
dard Codes and Fbrmats 




FEATURES 

• Highest Bandwidth Single-Shot 
Acquisition (750 MHz at 10 mV/Div) 

• Fully Programmable up to Maximum 
Bandwidth 

• Codes and Formats Compliance 

The MP 1101 is based on the high- 
bandwidth 7912HB Programmable Tran- 
sient Digitizer. It is excellent for any 
signal-measurement requirement needing 
single-shot acquisition (either for com- 
puter or operator interpretation of ex- 
tremely fast signals such as laser research 
and high-energy physics phenomena). 
Without a controller, the MP 1101 can be 
used as a high-bandwidth storage 
osciUoscope. 



CHARACTERISTICS 

ENVIRONMENTAL 
Operating Itemperature— to +40°C (-t^32 to 
-h104°F). 

Thermal Output — Approximately 1550 
BTU/hr. 

Operating Altitude — 4600 m maximum 
(15,000 ft). 

POWER REQUIREMENTS 
Standard Operating Voltage— 115 V 

(nominal). 

Line Frequency — 60 Hz. 

Maximum Power Consumption — 450 W 

(nominal). 

PHYSICAL CHARACTERISTICS 

See individual component pages for 
dimensions. 



ORDERING INFORMATION 

MP 1101 Programmable Digitizer 
Measurement Package. S26,000 
Includes: 7912HB; 7A29P; 7B90P; 620; 634 Op- 
tion 01; mounting hardware; cables; ac- 
cessories; cabinet. 

OPTIONS 
Option 01— Delete 7A29P and 
7B90P Plug-ins. -$2,500 
Option ID— Delete cabinet. -S750 
Option 3D— Delete 7A29P only. - SI, 000 
Option 13— Change TV scan rate to 
625 Unes at 50 Hz. NC 
Option 26— Add PEP301 Instrument 
Controller. +.S7.995 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 
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OPTO-ELECTRONICS 



CONTENTS 

E/0 and 0/E Converters 488 

0/E Converters 489 

Optical Sampling Head 491 

Optical Oscilloscope 492 

Laser Diode Test System 494 

Photometer/Radiometer 495 

Laser Diode 500 

Optical Time Domain 

Reflectometers 68 

Fiber Optic Bandwidth Test Set . . 70 




OT501/OT502/ 

OT503 Transmitters 
OR501/OR502 Receivers 

Electrical-to-Optlcal and Optical-to- 
Electrlcal Converters 

The OT501/502/503 Transmitters and 
OR501/502 Receivers are designed to 
transmit and receive signals through op- 
tical fiber. The receivers can be used to 
convert most instruments to optical in- 
struments (e.g., the optical scope). The 
transmitters and receivers are designed 
as a TM 500 plug-in to be used in any 
TM 500 or TM 5000 mainframe. Diamond 
3.5 mm connector is standard. 



OT501/502/503 TRANSMITTERS 



OT501 OT502 OT503 


Wavelength 


825±15 nm 850±10 nm 1300±25 nm 


FWHM- 


<2 nm <4 nm 


Output Power, DC 


+3 dSm dBm 


Mod Input 


50 Q 


Mod Input Max 

Level: w/100% Mod 


+20 dBm 
<0 dBm 


Mod Freq Response 


0.03 to 1700 MHz 0.03 to 1500 MHz 


Mod Flatness 


±1 dB (005 to 1000 MHz) 


±2 dB (0.03 to 1700 MHz) ±5dB (0.03 to 1500 MHz) 


OR501/502 RECEIVERS 


OR501 OR502 


Wavelength 


700 to 1500 nm 


Photo Element 


GeAPD 


Max Linear Input 


-20 dBm +10 dBm 


Frequency 
Response 


0.03 to 1500 MHz±2 dB 
0.05 to 1000 MHz±1 dB 


Noise Floor 


s-110 dBm/Hz 


Output 50 t) 


-15 dBm typical for -12 dBm typical 
-20 dBm optical input -20 dBm optical input 


Optical Attenuator 


N/A 2.5 dB/step (Norm) 375 dB (Max) 


• Full width half maximum. 


ORDERING INFORMATION 

OT501 825 nm E/0 Converter $5,900 OPTIONS 

OT502 850 nm E/O Converter $5,900 Option 01— Diamond-to-SMA Cable NC 

OT503 1300 nm E/O Converter $9,500 Option 20— AT&T Biconic 

OR501 0/E Converter $4,300 Connector NC 

OR502 0/E Converter $6,500 Option 22— FC Connector NC 
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OPTICAL-TO-ELECTRICAL CONVERTERS 



P6701 

450 to 1050 nm, DC to 700 MHz 

P6702 

1000 to 1700 nm, DC to 500 MHz 

P6751 

Spatial Input Head 

• Optical Oscilloscope 

• Average and Pulse Power Meter 

• Calibrated Output 

The Tektronix P6701/P6702 are optical 
probes that allow the user to receive op- 
tical signals and convert them to elec- 
trical signals for convenient analysis on 
Tfektronix ascilloscopes equipped with the 
TEKPROBE™*' interface or any other 
oscilloscopie when used in coryunction 
with the Tfektronix 1103 TEKPROBE™ 
interface power supply. The conversion 
is linear, DC coupled, calibrated, and of 
high bandwidth. 

Use of the 11000-Series Oscilloscopes 
TEKPROBE™ interface allows the oscil- 
loscope to supply power to the probe, 
automatically determine and display the 
proper scale factor (in milliwatts of op- 
tical power) and set the input termination 
to the required 50 ohms. An oscilloscope- 
controlled calibrated offset of to 1 mW 
is also available through this interface. 

The P6701/P6702 provides a calibrated 
means of analog analysis of optical signals 
in the wavelength range 450 to 1050 nm 
(P6701) and 1000 to 1700 nm (P6702) thus 
combining the functions of an optical 
power meter with the high-speed analog 
waveform analysis capability of an 
oscilloscope in one instrument. The user 
has the capability of acquiring, display- 
ing and analyzing mixed analog and 
digital, optical and electrical signals 
simultaneously. 

Each probe is contained in an oscilloscope 
probe-size compensation box and mounts 
directly to an 11000 series oscilloscope 
plug-in, thus requiring no bench space. 
Optical signal input is through a standard 
SM A or optional FC or ST fiber optic cable 
connector mounted on the front of the 
converter. 

The P6751 Spatial Input Head is a turn- 
able lens system for sampling optical 
energy from any source and delivering it 
via a fiber optic cable to the P6701/P6702 

*' Tkktronix 11000-Series Oscilloscopes. 
TEKPROBE is a trademark oflkktronix. Inc. 




optical to electrical converter. The P6751 
is easily mounted using standard optical 
bench fixtures. The Spatial Input Head 
can be ac^usted (500 to 1500 nm) by the 
user to optimize the amount of optical 
energy sampled and delivered to the 
P6701/P6702. The P6751 has a standard 
SMA fiber optic cable connector. Also 
available are a series of fiber optic jumper 
cables for interfacing the P6701, P6702, 
and P6751 with other industry standard 
optical fiber connectors. 

TYPICAL APPLICATIONS 

Applications range from measuring the 
transient optical properties of lasers, 
LEDs, electro-optic modulators, flash- 
lamps, etc., to the development, manu- 
facturing, and maintenance of fiber optic 
control networks, local area networks 
(LANs), optical disk devices, and high- 
speed fiber optic communications 
systems. As an example, eight P6701s/ 
P6702s coupled with two 11A34 amplifier 
plug-ins and an 11000-series oscilloscope 
can be configured as an 8-channel optical 
oscilloscope! 




P6701 with 1103 power supply and a 2440 
fbrtable Oscilloscope. 




CHARACTERISTICS 




P6701 


P6702 


Wavelength 


450 to 


1000 to 


response 


1050 nm 


1700 nm 


Bandwidth 


DC to 700 MHz 


DC to 500 MHz 


Risetime 


sO.7 ns 


si ns 


Conversion 


1 V/mW 


1 V/mW 


Gam 


at 850 nm 


at 1300 nm 


Calibrated Offset 


0-1 mW 


0-1 mW 


Max Input 






Optical Power 


2 mW 


2 mW 


Noise Equivalent 






Pcmer 







ORDERING INFORMATION 

P6701 Optical-to-Electrical Converter $1,900 
Includes: Standard SMA input connector; 
carrying case (016-0156-03); and instruction 
manual (070-6465-00). 

Option 01 — FC input connector. NC 
Option 02— ST input connector. NC 
P6702 Optical-to-Electrical 
Converter *2,095 
Includes: Standard SMA iinput connector; car- 
rying case (016-0156-03); and instruction 
manual (070-6465-00). 

Option 01— FC input connector. NC 
Option 02— ST input connector. NC 
P6751 Spatial Input Head $310 
Includes: Adjustment tool and instruction 
sheet. 



OPTIONAL ACCESSORIES 

Cables— (2 meters) 100/140 micron 



(SMA to SMA) Order 174-0879-00 $280 
(SMA to Diamond 3.5) 

Order 174-0877-00 $330 

(SMA to FC) Order 174-0878-00 $250 
(SMA to Biconic) 

Order 174-0880-00 $250 

(SMA to ST) Order 174-0876-00 $250 
(SMA to Diamond 2.5) 

Order 174-1303-lK). $280 



1103 TEKPROBE^"- Interface Pbwer Sup- 
ply. Refer to page 528 for additional 
information. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



489 



TCrU^ OPTICAL-TO-ELECTRICAL 
I L.r\ CONVERTERS 



r 



7FKJA 



7F10A 



Optical-Electrical Converter 



• SIngle-Mode/Multimode Fiber 
Optical Input 

• 700- to 1SS0-Nanometer Wavelength 

• DC to 1 GHz Frequency Response 

• Built-in Optical Attenuator 

• CRT Readout of Deflection Factor 

The 7F10A single-wide plug-in module is 
an optical-to-electrical converter for use 
with either single-mode or multimode 
fibers. It offers dc to 1 GHz frequency 
response and covers the 700- to 1550- 
nanometer spectrum with a choice of 
three calibrated wavelengths: 850, 1300, 
and 1500 nanometers. It is designed for 
use in the vertical compartments of 
7000-Series Oscilloscopes. 

The optically coupled 7F10A input goes 
through a built-in attenuator that pro- 
vides sixteen calibrated settings for con- 
trolling the input-signal level. On the 
front panel there is an optical overload 
indicator and pushbuttons to vary the at- 
tenuation level. Readout for deflection 
factor, uncalibrated indication, and 
polarity invert appears on the CRT. 

CHARACTERISTICS 

CONVERTER-AMPLIFIER 

Wavelength — Operates from 700 to 1550 nm 
continuously with selectable calibrated set- 
tings at 850, 1300, and 1500 nm. 
Photo Element— Ge-APD. 
Maximum Linear Input — -y 10 mW optical 
carrier, 70% modulation. 
Deflection Factor — 9 selectable 5-dB steps. 
Calibrated 1500-nm Wavelength; 2.5 /iW/div 
±30% at 0-dB attenuation setting. Calibrated 
1300-nm Wavelength; 2 /iW/div ±30% at 0-dB 
attenuation setting. Calibrated 850-nm 
Wavelength: 4 jiW/div ±30% at 0-dB attenua- 
tion setting. 

Variable Range — At least 4 dB. 
Frequency Response 



7104/R7103 


dc to 1 GHz, ±3dB 


7900 Series 


dc to 400 MHz, ±3 dB 


7800 Series 


dc to 300 MHz, ±3 dB 



ENVIRONMENTAL 
Temperature— Calibration: 20 to 30 °C. 
Operating: to 50 °C, to 95%. Nonoperat- 
ing:-55 to + °C to 95% humidity. 
Altitude— Operating: lb 4500 m (15,000 ft). 
Nonoperating: lb 15,000 m (50,000 ft). 

ORDERING INFORMATION 

7F10A Optical-Electrical Converter" 
Includes: Instruction manual (070-6277-00). 
OPTIONS 

Optical Input 

Option 01— Diamond 85/i/125/i connector" 
Option 02— SMA 85/i/125m connector" 
Option 03— BICONIC 85/i/125/i connector" 
Option 04— FC 85>i/125»x connector" 

Contact your local sales office. 

OPTIONAL ACCESSORIES 

1-m Optical-Fiber Interface Cables" 

(Diamond 3.5 to Diamond 3.5) 

Order 174-0045-01. $235 

(Optical Input Diamond 3.5 to SMA) 

Order 174-0524-01. $180 

(Diamond 3.5 to FC) 

Order 174-0527-01. $200 
(Diamond 3.5 to D4) 

Order 174-0528-01. $235 
(Diamond 3.5 to AT&T Biconic) 
Order 174-0530-01. $215 
* ' 3-m cables are also available. Th order con- 
tact your local Tektronix Sales Office 




iu a! ^ 



Position Range — 9 divisions each direction 
from graticule center, within 1 division. 



11F10 Optical-Electrical Converter 

• SIngle-Mode/Multlmode Fiber 
Optical Input 

• 700- to 1550-Nanometer Vi/avelength 

• DC to 1 GHz Frequency Response 

• Built-in Optical Attenuator 

• CRT Readout of Deflection Factor 

The IIFIO, a single-wide plug-in module, 
is an optical-to-electrical converter for 
use with either single-mode or multimode 
fibers. It offers dc to 1 GHz frequency 
response and covers the 700- to 
1550-nanometer spectrum with a choice 
of three calibrated wavelengths: 850, 
1300, and 1500 nanometers. It is designed 
for use in the vertical compartments of 
11000-Series Oscilloscopes. 



The optically coupled llFlO input goes 
through a built-in attenuator that pro- 
vides sixteen calibrated settings for con- 
trolling the input-signal level. On the 
front panel there is an optical overload 
indicator and pushbuttons to vary the at- 
tenuation level. Readout for deflection 
factor, uncalibrated indication and polari- 
ty invert appears on the CRT. 



CHARACTERISTICS 

CONVERTER-AMPLIFIER 

Wavelength— Operates from 700 to 1550 nm 
continuously with selectable calibrated set- 
tings at 850, 1300, and 1500 nm. 
Photo Element— Ge-APD. 
Maximum Linear Input — -t-10 mW optical 
carrier, 70% modulation. 
Deflection Factor — 9 selectable 5-dB steps. 
Calibrated 1500-nm Wavelength; 2.5 jtW/div 
±30% at 0-dB attenuation setting. Calibrated 
1300-nm Wavelength; 2 /iW/div ±30% at 0-dB 
attenuation setting. Calibrated 850-nm 
Wavelength: 4 /iW/div ±30% at 0-dB attenua- 
tion setting. 

Variable Range— At least 4 dB. 
Frequency Response 



11402 


dc to 1 GHz, ±3 dB 


11401 


dc to 500 MHz, ±3dB 


11302 


dc to 400 MHz, ±3 dB 


11301 


dc to 300 MHz, ±3 dB 



Position Range — 9 divisions each direction 
from graticule center, within 1 division. 

ENVIRONMENTAL 

Temperature- Calibration: 20 to 30 °C. 
Operating: to 50 °C, to 95%. Nonoperating: 
-55 to + °C to 95% humidity. 
Altitude— Operating: lb 4500 m (15,000 ft). 
Nonoperating: Tb 15,000 m (50,000 ft). 



ORDERING INFORMATION 

llFlO Optical-Electrical Converter" 
Includes: Instruction manual. 

OPTIONS 

Optical Input 

Option 01 — Diamond 85^/125/1 connector.*' 
Option 02— SMA 85;i/125ai connector" 
Option 03— BICONIC 85»j/125m connector" 
Option 04— FC 85h/125m connector" 

*' Contact your local sales office. 

OPTIONAL ACCESSORIES 
1-m Optical-Fiber Interface Cables" 

(Diamond 3.5 to Diamond 3.5) 

Order 174-0045-01. $235 

(Diamond 3.5 to SMA) 

Order 174-0524-01. 1180 

(Diamond 3.5 to FC) 

Order 174-0527-01. 1200 
(Diamond 3.5 to D4) 

Order 0528-01. $235 

(Diamond 3.5 to AT&T Biconic) 

Order 174-0530-01. $215 

• ' 3-m cables are also availaJble. 7b order, con- 
tact your local Tektronix Sales Office. 
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IS-42 



Optical Sampling Head 



• S5-ps Optical Pulse Response (max. 
FWHM) 

• DC-6.4 GHz Equivalent Bandwidth 
(0.35/55ps) 

• 1000 nm — 1700 nm Spectral 
Response 

• Mean Optical Power Monitor 
Function 

The S-42 is an optical to electrical sam- 
pling head for use with Tfektronix 7000 
series oscilloscopes equipped with 7S11 or 
7S12 sampling plug-ins. The optical to 
electrical conversion is linear up to 
2.5 mW peak input with a calibrated 
deflection factor from 50 fiW/Div to 
5 mW/Div at 1300 nm. 

The S-42 also has a Mean Power Meter 
Function with selectable 1 V/nW and 
1 V/fiW ranges. 

The S-42 can be plugged into the sampling 
unit or attached by a sampUng head ex- 
tender for remote use. 

Optical signal input is through a standard 
FC fiber optic connector, other connec- 
tor types can be accommodated by use of 
fiber optic jumper cables. 




Response of the to a 1300 nm laser pulse 
with a 50 ps (FWIM). The calculated pulse 
response qf the S-42 is approximately 42 ps 

Optical Waveform Analysis 

Characterization of optoelectronic 
devices such as laser diodes, light emit- 
ting diodes, optical waveguides, optical 
detectors and electro-optic modulators is 
becoming more important as applications 
for fiber optics in telecommunications 
and data communications expand. The 
S-42 optical sampling head allows re- 
searchers to display and measure optical 
waveforms from DC to 6.4 GHz in the 
1000 nm to 1700 nm wavelength range. 
Measurements such as risetime, aberra- 
tion, optical power vs drive current and 
voltage, modulation bandwidth, and sen- 
sitivity can now be made at high band- 
width accurately and easily. 



CHARACTERISTICS 

PULSE CHARACTERISTICS 

Pulse Response— 55 ps Max. (FWHM) 
Bandwidth (Equivalent)— DC-6.4 GHz 
(0.35/.55 ps). 

Spectral Response— 1000 to 1700 nm. 
Noise Equivalent Power — <125 /iW 
Aberrations— <. 30 'A. peak to peak in the first 
400 ps following a pulse input. 
Linear Response Range — < 25 mW peal< 
power, <5 mW average power. 



POWER METER 
Spectral Response — 1000 nm to 1700 nm. 
Dynamic Range— 5 nW to 5 mW (60 dB). 
Sensitivity- 1 V/mW ±10% (Range 1), 1 V/^iW 
±10'V, (Range 2). 
Bandwidth— DC to 100 Hz. 

ENVIRONMENTAL 

Operating l^mperature Range— to 50 °C. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Width 


46 


18 


Height 


51 


20 


Depth 


152 


6.0 


Weight = 


kg 


lb 


Net 


0.4 


0.9 


Net (with options) 


0.9 


2.0 



ORDERING INFORMATION 

s-42 Optical Sampling Head." 
Includes: 2 multimeter connection cables 
(012-1286-00 and 012-1287-00); instruction 
manual (070-7191-00). 



OPTIONAL ACCESSORIES 

Sampling Head Extender Cables 

(3 ft) Order 012-0124-00 $500 
(6 ft) Order 012-0125-00 $570 
Fiber Optic Cables— 2 meter, 8/125 ;tm, single 
mode. 

(FC to Diamond 3.5) Order 174-1385-00." 
(FC to Diamond 2.5) Order 174-1497-00." 
(FC to ST) Order 174-1386-00." 
(FC to FC) Order 174-1387-00." 
(FC to Biconic) Order 174-1388-00." 

" Contact your local sales office. 
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2815 OPTO Scope 



NEW 



2815 OPTO-Scope " 

TYPICAL APPLICATIONS 

• Optical Data Communications 

• Optical Video Testing 

• Education 

• Remote Control Testing 

• 850 nm Optical System Design 

FEATURES 

• DC to 50 MHz Electrical Bandwidth 

• DC to 35 MHz Optical Bandwidth 

• Operational from 450 to 1050 nm 

• Integrated Optical Power Meter 

• Externally Modulatable 850 nm LED 

• 500 /iV/DIv Electrical Sensitivity 

• 200 nW/Div Optical Sensitivity 

• -60 dBm Power Meter Sensitivity 

• 5 ns/Div maximum Sweep Rate 

• Three-Year Warranty, Five-Year 
Option 

The 2815 OPTO Scope™ offers un- 
precedented capability for testing and 
maintaining optical communication 
systems. The OPTO-Scope is a portable, 
self contained, monolithic instrument 
which has the capability to view both 
electrical and optical signals. The OPTO- 
Scope also adds a fully featured optical 



power meter for applications requiring 
precise and sensitive measurement 
capability. An optical output is included 
as a stimulus signal for testing of optical 
systems. No other instrument gives you 
this flexibility. 

A push button allows conversion from 
two electrical channels to one electrical 
and one optical channel for simultaneous 
real time display of both electrical and op- 
tical waveforms. This function makes it 
possible to compare the optical and elec- 
trical response of a receiver with just one 
in.strument. 

The optical power meter offers dBm, dB, 
manual, and auto-ranging Watts modes. 
The dynamic range extends from 
-60 dBm to -1-3 dBm. In dBm mode one 
can take relative (dB) measurements to 
test loss in optical fibers or other 
transmission media. The auto-ranging 
mode covers the dynamic range from 
0.1 nW to 1.999 mW. Manual ranging is 
provided for those special measurements 
where a wide dynamic range and fast 
time response are needed. The power 
meter is functional at all times; even 
when the optical display channel is not 
selected. 

An optical source is provided for internal- 
ly testing the optical channel or for 
stimulatiiig an optical system. This source 
will provide 10 /tW of mean power 



(850 nm) at 10 kHz, or may be externally 
modulated with a TTL level signal up to 
10 M Bits/sec. 

The capability to provide a known 
stimulus and observe the electrical and 
optical response of a system will make 
troubleshooting optical systems easy. All 
of these features are integrated into one 
portable lightweight package that is easy 
to use and handle. In addition, the 2815 
is a fully functional 50 MHz dual channel 
oscUloscope, thus making the 2815 a com- 
plete opto-electronics field service tool. 
Pertinent details of the oscilloscope 
characteristics may be found under the 
description of the 2225 Oscilloscope on 
page 185 of this catalog. 

As with all of the 2000 series oscilloscopes 
the 2815 is UL listed, CSA certified and 
comes with a three-year instrument war- 
ranty that includes all parts and labor in- 
cluding the CRT. Beyond the "basic three 
years,' ' Tfektronix offers you a choice of 
five practical service plans to further 
reduce your cost-of-ownership. 

CHARACTERISTICS 

All specifications are rated over all en- 
vironmental extremes except where noted. 



VERTICAL SYSTEM 
(Electrical Channels) 
Bandwidth (-3 dB) and Rise Time 





5 to 35»C 


to 40«C 


5V to 


50 MHz 


40 Mhz 


5 mV/div 


(7.0 ns) 


(8.8 ns) 



Bandwidth Umit (-3 dB) 5 MHz ±20% 

(via XIO MAG). 

Deflection-Factor Accuracy— (0 to 40 °C 

5 mV to 5 V/Div: ±3%. XIO Magnification: 
±5%. Uncalibrated Variable: Continuously 
variable between steps by at least 2.5:1. 
Step Response Aberrations — + 5% , - 5% , 5% 
p-p (5 mV to 0.5 V/div). 
Display Modes— CH 1, CH 2, CH2 Invert, Add, 
Alt, Chop (500 kHz). 

Common-Mode Rejection Ratio — For signals 
of 6 divisions or less at least 10:1 at 20 MHz. 
Input R and C— 1 MO, 25 pF. 
Maximum Input Voltage — 400 V (dc-i-peak 
ac) or 800 V p-p to 10 kHz (ac and dc coupled). 
Channel Isolation— 100:1 at 20 MHz. 

(Optical Channel) 



Bandwidth (-3 dB) and Rise Time 





5 to 35»C 


to 40*C 


200 ,iW to 


35 MHz 


30 MHz 


500 nW/div 


(10 ns) 


(12 ns) 


200 nW/div 


5 MHz 


5 MHz 




(70 ns) 


(70 ns) 



Step Response Aberrations— -(-10%, -10%, 
10% p-p (200 j»W to 500 nW/div). 
Maximum Input for Linear Display — 2 mW. 
Displayed Noise— < 100 nW tangential (50 nW 
RMS), referred to input at 850 nm. 
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Wavelength — Calibrated at 850 mm, opera- 
tional from 450 to 1050 nm. 
Coupling— or AC for settings 20 /iW to 200 
^W/Div, AC for settings 200 nW to 10 ^W/Div. 

OPTICAL POWER METER 
Wavelength— Calibrated at 850 nm, Opera- 
tional from 450 to 1050 nm. 

Measuring Range 60 to +3 dBm (dBm 

mode), 0.0 nW to 1.999 mW (Watts modes). 
Measurement Accuracy — ±0,5 dB to 
-50 dBm, ±1 dB -50 to -60 dBm @25°C). 
Measurement Resolution — 0.1 dB (dBm 
mode), 0.001 X Full Scale (Watts Modes). 
Display Modes— dBm, dB Ref, dB, Watts - 
Auto-ranging, Watts — Manual-ranging 
(199.9 nW, 1.999 mW, 19.99 ^W, 199.9 fiW. 
1.999 mW). 

Display Type— Custom Backlit LCD. 

OPTICAL SOURCE 

Output Power — 2 10 /jW mean. 

Pulse Format— 10 kHz, 50% Duty Cycle 

Nominal. 

External Modulation— TTL levels do to 10 

MBits/'sec. 

Rise/Fall Time— 10 ns Max. 
Extinction Ratio — ^10 Minimum. 
Wavelength— 850 nm ±30 nm, LED, (mea- 
sured from 100/140/0.3 NA test fiber with 
temperature at 25 °C ±5°C). 

HORIZONTAL SYSTEM 
Time Base — 0.05 /is to 0.5 s'div in 1-2-5 .se- 
quence. Maximum Sweep Rate (XI magnifica- 
tion): 5 ns/div. Uncalibrated Variable: Con- 
tinuously variable between steps by at least 



2.5:1. 

Sweep Accuracy 





15 to 35°C 


to 40-0 


Unmagnified XI 


±3% 


±4% 


Unmagnlfied X5, 






X10 


±4% 


±5% 


Magnified X50 


±5% 


±8% 



Sweep Linearity — Specified over any 2 of the 
center eight divisions. Unmagnified XI: ±5%. 
Magnified X5, XIO: ±7%. Magnified X50: ±9%. 
Display Modes — XI, Alternate Magnification, 
Magnified. 

Alternate Magnification — Display alternates 
between unmagnified (XI) and magnified 
sweep. Magnification levels: X5, XIO, and X50. 
Magnifier Registration: Expansion occurs at 
center vertical graticule line. 
Magnification Range — Magnification per- 
formed over any portion of the XI (un- 
magnified) sweep. 

TRIGGERING 
Trigger Sensitivity 

Internal External 

5 MHz 0.3 div 40 mV 

20 MHz l Odiv 150 mV 

50 MHz 1.0 div 150 mV 



TV Trigger Sensitivity— TV field: 1.0 div of 
composite sync. TV Line: 0.3 div or 40 mV p-p 
external. 

Trigger Operating Modes— Peak-to-Peak 
Automatic, Normal, TV Field, TV line, Single 
Sweep. 

Trigger Sources— Internal CHI, CH2, Vert 
Mode, Line, External, and External -10. 
Trigger Coupoling— AC, DC, HF REF (at- 
tenuates signals below 30 kHz). 
Variable Holdoff — Increases XI Sweep 
holdoff time by at least 8:1. 

X-Y OPERATION 
Deflection Factors — Same as Vertical Deflec- 
tion System. 

Accuracy— (0 to 40°C) Y-Axis ±3%. X-Axis: 

±5'.V,. 

Bandwidth — Y-Axis: Same as vertical deflec- 
tion system. X-Axis: DC to 2 MHz. 
Phase Difference Between X and Y axis — 

Amplifiers: +3° dc to 1.50 kHz. 

CRT AND DISPLAY FEATURES 

CRT— 8x10 cm; internal graticule; GH (P31) 
phosphor Accelerating potential 12.6 kV. 
Z-Axis — 5 V causes noticeable modulation; 
positive voltage decreases intensity. Usable 
range: DC to 5 MHz. 

Optical Power Meter — 3'/^ digit custom 
backlit LCD with 8 mm digit height. Annun- 
ciators include; dB, dBm, nW, /xW, mW, nm, 
REF, MAN. 

Controls — Intensity, Focus, Beam Find, Trace 
Rotation. 

OTHER CHARACTERISTICS 

Probe A(yust— Square Wave, 0.5 V ±5%, 
1 kHz ±20'!i,. 

Electrical Output of Optical Signal— 

10 m V/div of displayed signal on CRT. 

POWER REQUIREMENTS 

Line Voltage Range — One line switch: 95 to 
128 V ac/190 to 250 V ac. 
Line Frequency — 48 to 440 Hz. 
Maximum Power Consumption — 60 W. 
DC Power Operation— 12 to 30 V with op- 
tional 1107, 1106, and 1105. 

ENVIRONMENT AND SAFETY 

Same as 2225 .see page 185. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width 


327 


12.9 


w/ handle 


380 


15.0 


Height 


138 


5.4 


Depth 


438 


172 


w/ handle 


511 


20,3 


Weight 


kg 


lb 


Net 


7.6 


16,8 


Shipping 


9.5 


20,9 



ORDERING INFORMATION 

2815 OPTO-Scope"'. $3,795 
Includes: Two P6103 lOX Voltage probes; 
Operator's manual (070-7236-00); Operator's 
reference card (070-7238-00); Front panel 
cover (200-3397-00); Pouch (016-0677-02). 
OPTIONS 

Option 26— FC Connectors. NO 
Option 27— -ST Connectors. NO 
Option IR—Rackmount Kit +«150 

CONVERSION KIT 
Rackmount Adapter — 

Order 016-0819-00. $190 
INTERNATIONAL POWER PLUG OPTIONS 

Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

WARRANTY-PLUS SERVICE PLANS 
Ml— 2 Calibrations. -f$160 
M2— 2 Years Service. +$194 
M3 — 2 Years Service and 
4 Calibrations. + S515 

M4— 5 Calibrations. + $385 

M5 — 2 Years Service and 
9 Calibrations. +$890 

OPTIONAL ACCESSORIES 

See 2225 optional accessories, page 187. 
Service Manual— Order 070-7237-00." 



Viewing Hoods — 

(Collapsible) Order 016-0592-00. $15 

(Polarized) Order 016-0180-00. $60 

(Binocular) Order 016-0792-01. $225 
CRT Light Filters— 

(Clear) Order .337-2775-01. $1.95 

Optical Cables— 2 Meters 100/140 ^l fiber. 

(SMA to SMA) Order 174-0879-00. $280 

(SMA to FC) Order 174-0878-00. $295 

(SMA to ST) Orderl74-0876-00. $250 



(SMA to Biconic) Order 174-0880-00. $250 

RECOMMENDED PROBES 

See Signal Acquisition Section for additional 
probes. 

P6751— Spatial Input Head. S810 

P6109— lOX Probe. $58 

P6062B— IX-lOX Probe. $175 

P6008— Environmental Probe. $260 

P6009— High Voltage Probe. $205 

RECOMMENDED CAMERAS 

See Instrumentation Documentation Devices 
section, page 501. 

C-5C— Option 04. $495 

C-7— Option 02 $610 
• ' Contact your local sales qffice. 
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Screen display from EOS System: 
Characterization of a laser diode over 
temperature. 



Analog 

Data 

Bus 




^ Digital ^ 
Data 
Bus 



On/Off 




Temperature of Laser Monitored 



Current Into 
TE Cooler 
(Programmed) 



TE Cooler 



Thermistor 
=13 



On/Off 



Current In. I, 
(Programmed) 



Laser Diode 
(OUT) 



Lighi 



Current Out of Monitor Diode, l„. 



Power Output From Laser 



Light 



Detector 



Monitor 
Diode 



Monitor Diode Sensitivity Control 



System 
Controller 




M On/Off 



NEW 



lEOS-l 

Laser Diode Test System 



FEATURES 

Superior Graphics 

• 3-D Plots, 4 Plots per Display 

• High-Quality Color Hard Copies 
from Tek 4693D Color Image Printer 

Statistic Displays 

• Test Temperature 

• Threshold Current 

• Fiber Power @l(th + 35 mA) 

• Slope Efficiency 

• I monitor @ l(th + 35 mA) 

• LED Emission 

• Dark Current @-5 V 

The Laser Diode Test System consists of 
a test fixture, and an A-D card and cable 
to interface with a Tek PEP 301 or PC 
system controller, in addition to the 
system software. Laser diode testing in- 
volves applying a swept forward current 
to the device, and then measuring rele- 
vant parameters. It may be done in 
several modes: at a fixed temperature, at 
ambient temperature, as a pass/fail test, 
or over a user-specified temperature 
range. 



ORDERING INFORMATION 

EOS-l Laser Diode Test System. 
Contact your local Tfektronix Sales Represen- 
tative for more information, price and delivery. 
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J16 



Photometer/Radiometer 



• Digital LED Readout 

• Eight Silicon Sensor Probes Quickly 
Interchange Without Recalibration 

• Freedom From Saturation Effects 
over Entire Range 

• Accurate Spectral and Cosine 
Corrections 

• Metric and US Versions Available 

• BCD/Analog Output (Option 07) 

• AC or Internal Rechargeable Battery 
Versions 

• Longer Battery Life— 4-Hour 
Operation 

• Application Notes Available 

The Tbktronix J16 is a portable digital 
photometer/radiometer capable of mak- 
ing a wide variety of light measure- 
ments—in the laboratory, in the field, or 
on the production floor. A J16 System 
consists of a J16 mainframe and one of 
eight detachable probes. Probes can be 
either mounted on the J16 or used on the 
end of an extension cable. All probes have 
a Hold switch to allow the reading to be 
held. 

Eight quickly interchangeable probes are 
available for measuring illuminance, irra- 
diance, luminance, light-emitting diode 
output, and relative intensity. Recalibra- 
tion is not necessary when probes are in- 
terchanged. Connection of a probe to the 
J16 automatically selects the correct front 
panel units indicator The 3'^-digit LED 
display can be easily read under low am- 
bient conditions. 

All probes use silicon photodiodes and 
multi-element glass filters for maximum 
stability and accuracy. 

The optional BCD/analog output feature 
(Option 07) allows the user either a BCD 
output of the displayed reading or an 
analog signal (level) proportional to the 
light falling upon the sensor The J16 can 
be also used with Tfek MI 5010/50M30 
system for interface with a GPIB system. 

Under normal usage, the internal 
rechargeable nickel cadmium batteries 
will operate the J16 for four hours. An ac 
power supply is recommended for con- 
tinuous operation. 




JI6 with optional probe. 




J6523 



J6501 J65M 
J6502 J6505 
J6503 



LIGHT OCCLUDER 
016-0305-00 




J6511 (shown) 



J6512 



Power supplies or battery packs can be 
changed quickly by removing four screws 
on the J16's rear panel. The cabinet and 
probes have an internal threaded socket 
( Vi inch X 20) for convenient mounting on 
a tripod or optical bench. 

J16-TV Package 

The J16-TV package is an excellent 
transfer mechanism which provides a 
simple, accurate method for adjustment 
of monitor screen color temperature. The 
primary colors are measured and adjusted 
to produce white color temperature 
balance. 



LED ADAPTER WITH EXTRA LED HOLDER 
(included with J6505) 014-0047-00 

The J16-TV with optional J6503 or J6523 
measures monitor screen brightness on 
both color and black and white monitors. 
Other applications include measurement 
of studio lighting, camera lighting, and il- 
lumination of work areas. 

The J16-TV package includes: .116 
Battery-Operated Photometer, J6502 
Irradiance Probe, light occluder, probe ex- 
tension cable, and battery charger See 
Application Note 58A-2926-1 for 
additional information. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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GLOSSARY 

Photometry — The measurement of light 
visible to the human eye. 
Radiometry— The measurement of light 
within the total optical spectrum. 
Color "Itemperature— The temperature of 
a blackbody whose radiation has the same 
visible color as that of a given nonblack- 
body radiator. Usually expressed in °K. 
Footcandle — Unit of incident illumination. 
Fbotlambert— A unit of Ulumination emit- 
ted or diffusely reflected by a source. 
Units also commonly used include lux (the 
metric unit of illuminance) and nit (the metric 
unit qf luminance). 
I footcandle =10. 76 lux 
I ftxjtlambert =3.426 nits 
niuminaiice— The amount of luminous 
flux through a unit of surface area and is 



usually measured in footcandles 
(lumens/ft^). 

Inverse Square Law — The decrease of 
light intensity with increasing distance. 
Twice the distance reduces the iDumination 
to one-quarter 

Irradiance — ^The amount of radiant flux 
received by a unit of surface area and is 
usually measured in watts/cm^. 
Note: Other units cf irradiance such as tiWIcm^ 
and W/m^ are also used extensively. 
Lambert's Law — Describes the spatial 
characteristics of a perfectly diffusing sur- 
face which may be either emitting or 
reflecting light. The light emitted or ac- 
cepted by such a surface decreases with 
angle (from perpendicular) according to the 
cosine of the angle. 

PROBE CHARACTERISTICS 



Luminance — ^The amount of light emitted 
or scattered by a surface and is usually 
measured in footlamberts. 
Photopic — Spectral (color) sensitivity of 
the average human eye, predominantly 
peaked in the yellow -green region. 
Steradian— A unit of area on the surface 
of a sphere equal to the radius squared. 
There are 12.6 steradians total area on a 
sphere. 

Spatial— The directional characteristics of 
light in space. 

Spectral — The distribution of light by wave- 
length within an electromagnetic spectrum. 
Note that each radioni«tric unit has a photo- 
metric equivalent differing only in spectral re- 
sponse of the sensor. However, ttie units are not 
inteichangeable. 



Application 


Illuminance 


Irradiance 


Luminance 


Uncorrected 


Red LEO 


Probe 




J6501 


J6511 


J65C2/J6512 


J6503 


J6523 


J6504 


J6505 


Range 


US-2 


0,001 to 1999 
footcandles*' 


0001 to 1999 
footcandles 


0,001 to 1999 
microwatts/cm^ 


01 to 199,900 
footlamberts'' 


0.1 to 19,990 
footlamberts'' 


Relative 
response only 


0,001 to 1999 
footoandles''t 


Metric 
(Opt, 02) 


0.01 to 19,990 
lumens/m^ (lux)*'t 


001 to 19,990 
Iumens/m2 {lux)*'t 


001 to 19,990 
milliwatls/m^ 


1 to 1,999,000 
candelas/m2 (Nits)*' 


1 to 199,900 
candelas/m^ (Nits)'' 


Relative 
response only 


0.01 to 19,990 
lumens/m' (lux)''t 


Accuracy 
(Including J16) 


Within 5% ol NBS standards and ±1 
digit in last place Calibrated witti a 
31001< tungsten halogen light source 
traceable to NBS 


Same as J6501. 
except calibrated 
with a 762 nm filter 


Within 5% of NBS standards and ±1 
digit in last place. Calibrated with a 
31001< tungsten halogen light source 
traceable to NBS 


Probe-to-probe 
accuracy ±5% 
with tungsten 
light source 


Same as J6501, ex- 
cept calibrated with a 
656 nm filter 


Spectral 
Response 


Within 2% (integrated) of CIE 
photopic curve 


Flat within ±7% 
from 450 to 
950 nm 


Within 2% fintegrated) ol CIE 
photopic curve 


UV enhanced 
silicon spectral 
curve (250 to 
1200 nm) 


Within 2% (integrated 
of CIE phototopic 
curve from 600 
to 710 nm 


Acceptance 
Angle 


50% sensitivity 
at 48° off axis 


Cosine 

corrected (180T 


50% sensitivity 
at 48° off axis 


8° 


1° 


50% sensitivity at 48° off axis 


Stability and 
Repeatability 


Within 2% per year 


Linearity 


Within 2% over entire range enabling single point calibration 



•' An additional decade of sermtivity is included and is usable if the J16 is canfuUy zeroed and used at a relatively stable temperature. 

t 0.00001 to 199.9 candelas when used with 014-00<l?-00 LED adapter or at 3.8 inches source-lo-sensor spacing. Luminous intensity readings ef higher intensity light 
sources may be easily made at correspondingly greater distances using the formula: fbotcaruUes x rP - candelas where d is the distance from the source to the sensor 
infeeL (Fbr metric readings, uselux x d'- aiTulelas wherv d is distance from the sourve to the serisor ijirrteters.) BsquestJlS AppliccUion Notes .58A-2()35 a^ 
for further ir^ormation. 

•» US/IVIETRIC CONVERSIONS 





US to l^etric 


f^etric to US 


Illuminance 


Fcx10764= 


=Lux 


Luxx0,0929=Fc 


luminance 


FLx3426= 


Nits 


Nitsxa2919=FL 



NOTE: CLE. stands for the International 
Commission on Illumination. 



TYPICAL PROBE SPECTRAL CHARACTERISTICS 



80 



60 



20 



"J6502 
J6512 



-CIE Photopic 
Curve I 



J6504 



-J6505 

I 

-J6S23 
J6501_ 
J6S03 
J6511 



350 400 450 



■jOO 650 700 



800 850 900 950 1000 1050 1100 



Wavelength-Nanometers 
(All curve heights adjusted to 100% for clarity) 



NOTE: C. \ E. stands lor t/ie Interrtatiortal Commission on Illumination. 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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J16 PROBE SELECTION 

Applications are too numerous to list, but this flowchart should help in your selection of J16 probes." 



Typical Applications 





J6511/J6501 

Illuminance Probes 



Typical Measurement Applications 

• Roadway Illumination 

• Office Lighting 

• Work Surface illumination 

• Studio Lighting 

• Camera Setup 

• Ybllow/Green LED Testing 

The J6511 is an illununance probe with 
readout in footcandles [lumens^^ Qux) for 
the J6511 Option 02]. A multi-element glass 
filter and silicon photo-diode ensure a close 
match to the CIE photopic curve (color cor- 
rected). The silicon-sensor recovery time is 
virtually in.stantaneous; low-li^t levels can 
be measured immediately after exposure 
to bright sunlight. 

The angular response is accurately cosine 
corrected, simulating an ideal 180° field- 
of-view detector The low-profile probe has 
a leveling indicator to ensure accurate 
measurements where a significant propor- 
tion of the illumination comes from sources 
at low angles to the horizon. 

A 25-foot cable between the probe (J6511) 
and J16 allows the user to be out of the 
field of view while making measurements. 
Where cosine correction is unnecessary, the 
standard J6501 probe is available with the 
same photopic correction and units as the 
J6511. The J6501 can be used to measure 
green and yellow LEDs. 

*' Rrfer to page 501 for available application 
notes. 



J16-TV System unth J6502 being used for color 
monitor set^p 

J6502/J6512 

Inadlance Probes 

Typical Measurement Applications 

• Laser Research/Experimentation 

• Radiant Efficiency 

• Color CRT Setup 

• Infrared LED Testing 

The J6502/J6512 measure irradiance in 
microwatts/cm^ (milliwatts/m^ with Option 
02). The spectral response is fiat from 450 
to 950 nanometers, ±7%. The response is 
typically down 50% at 400 and 1030 nm. 

An optional filter holder is available for the 
J6502 to mount standard 1 inch diameter 
customer-supplied filters of up to ^/^ inch 
thickness. Where high intensity sources are 



used (over 1990 /xwatts/'cm^), neutral den- 
sity filtere can be used to extend the range 
of the J16. (An ND 1 filter has 10% trans- 
mission, an ND 2 1%, etc.). These filters 
may be held with an optional filter holder 

Where the 1 sq cm sensor is not complete- 
ly filled by the source, for example with a 
laser beam, the reading obtained rep- 
resents microwatts instead of /xwatts/cm^ or 
milliwatts x lO-'' instead of milliwattVm^ 
(Option 02). Small variations in sensor 
uniformity may add ±5% uncertainty to 
this measurement. 

The J6512 has a low-profile detector head 
and six-foot cable. Longer cables available 
as special modifications. 



J6503 



8° Luminance Probe 



Typical Measurement Applications 

• Video Screen Illumination 

• Street Sign Illumination 

• Work Surface Illumination 

» Movie Screen Illumination 

The J6503 measures luminance in foot- 
lamberts (candelas/m^ (nit) with Option 02) 
where light scattered or emitted by a sur- 
face must be measured. The probe is 
pointed at the emitting surface. 

The probe's response is closely matched to 
the CIE photopic curve, ensuring accurate 
results even when measuring spectrally dif- 
ferent light sources. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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The acceptance angle is approximately 8 
degrees, which is determined by internal 
field stop apertures. Providing that the 8 
degrees field is uniformly filled, the probe 
can be held at any distance from the 
source. At 21 inches from the front of the 
probe, the field of view is approximately 
three inches in diameter The footlambert 
or candelas/m^ (nit) (Option 02) indicator 
automatically hghts when the J6503 is 
connected. 



Measuring Luminance with the Tkklronix 
J16/J6523. 



J6523 1 



" Uiminance Probe 



Typical Measurement Applications 

• Highway Lighting 

• Video Display Illumination 

• Photographic Equipment Illumination 

• Lighting Equipment Illumination 

The J6523 will measure the luminance in 
footlamberts (candelas/m^ with Option 
02) of a spot as small as 0.32 inch in 
diameter. By using commercially available 
55-mm stackable diopters, areas as small 
as 0.035 inch ( + 10 diopters) can be 
measured. These 55-mm diopters are 
physically similar to threaded 55 mm 
filters, and are available from most 
photography stores. (See Application 
Note 58-AX-3252.) 

The 1-degree angle represents 0.21 inch 
per foot of distance from the probe to the 
source. Thus at 10 feet, the J6523 
measures a 2.1-inch diameter spot. 
The probe includes an optical sighting 
system with a 9-degree viewing field. The 
focusing range is 18 inches to infinity, 
closer with 55-mm close-up diopters. The 
spectral response is closely matched to 
the CIE photopic curve (color-corrected) 
for accurately measuring all commonly 
used light sources. The J6523 may be at- 
tached to the J16 or used with an optional 
probe extension cable. A standard Vt 
inch X 20 threaded socket allows it to be 
used on a tripod or an optical bench. 




J6505 



Red LED Test Probe 



Typical Measurement Application 

» Output of Red LEDs (600-710 nm) 

Note: For yellow or green LEDs use the J6501 
probe, for ivfrared LEDs use the J6502 probe. 
The J6505 measures illuminance in foot- 
candles (lumens/m^ (lux) with Option 02), 
which can easily be converted into 
luminous intensity in candelas. (See 
Application Notes 58-A-2635 and 
58-A-2704-1.) 

An adapter supphed with the probe pro- 
vides a controlled spacing between the 
sensor and the LED under test. The 
adapter excludes ambient light, and has 
internal baffles to prevent stray reflec- 
tions during the measurement. Three in- 
serts are supplied with the adapter to fit 
common sizes of LEDs (0.080 inch, 0.125 
inch, and 0.200 inch diameter). These in- 
serts are made of soft plastic that can be 
easily modified by the user 

With the adapter in place, a reading of 1 
footcandle on the J16 represents 100 
millicandelas of luminous intensity. With 
a metric version of the J16/J6505 (Option 
02), 1 lumen/m^ represents 10 milli- 
candelas. A 10 X increase in sensitivity is 
available on special order 




.J16 used to measure pulsed light source. Refer 
to Application Note 58A-2702-1. 



In the J6505, the silicon photodiode-f liter 
combination provides an excellent match 
to the photopic curve in the region 600 
nm to 710 nm. This close match requires 
compromising in the 380 to 600 nm 
region, making this probe un.suitable for 
general illuminance measurements. For 
LED measurements in the yellow or green 
regions, the LED adapter must be used 
with the J6501, and the same conversion 
factor for luminous intensity applies. 



J6504 



Uncorrected Probe 



lypicai Measurement Applications 

• Photoresist/Photo-Processing Light 
Sources 

• Comparison of UV Light Sources 

This probe is designed for applications 
where only relative measurements need 
be made. The J6504 has the widest spec- 
tral range, and is the most sensitive probe. 
Use is made of a UV-enhanced silicon sen- 
sor and a UV-transmitting window rather 
than spectral-correction filters. 

No units are indicated on the three front 
panel indicators when using the J6504, 
since it provides relative readings only. 

An optional filter holder may be used to 
mount standard 1-inch diameter filters on 
standard-configuration probes. Ultra- 
violet, visible, or near infrared filters can 
be used to select the wavelength of in- 
terest and exclude ambient light. 



Option 07 BCD/Analog Output 

Option 07 adds a 25-pin connector on the 
unit's top. This connector provides par- 
allel TTL logic and BCD outputs, a "hold" 
input line (TTL), and a linear analog 
signal output to -2 V or to -6 V 
(depending upon the probe used), for a 
full-scale readout. The analog bandwidth 
is approximately 0.8 Hz. A cable-end con- 
nector and cover have been added to the 
accessories complement. 




J16 with analog BCD output (Option 07). 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



T[ZL/ DIGITAL PHOTOMETER/ 
I [_r\ RADIOMETER 



CHARACTERISTICS 

J16 MAINFRAME 

Display — 3'/! digit LED readout and three 
LEIDs automatically indicating correct units for 
probe in use. Metric version readout is also 
available (Option 02). 
Stability— s 2% per year. 
Linearity — s2% over entire range (enables 
single point calibration). 
Integration Time— ^ 100 ms. 
Calibration — Electrical calibration of the J16 
mainframe is performed with a calibrated 
voltage source or DVM traceable to NBS. 
Calibrated probes can be used with any J16 
without additional calibration. 

POWER REQUIREMENTS 
Standard and Option 01— Has internal 
rechargeable NiCad batteries that require 16 
hours for a full charge. The J16 will operate 
nominally four hours continuously on a charge. 
The J16 cannot be operated from the battery 
charger for continuous operation since the 
charging rate is «200 mA, while the J16 draws 
«400 mA. For continuous-operation an ac 
power supply is recommended. 
Option 03 and Option 04 — ^AC only operation, 
no internal batteries. 

J16 AND PROBES 

ENVIRONMENTAL 
Ambient Temperature — Nonoperating: - 50 
to +75°C. Operating: -15 to +40°C. 
Altitude— Nonoperating: lb 15 000 m (50,000 
ft). Operating: lb 4600 m (15,000 ft). 
Humidity — Operating and Storage: Five cycles 
(120 hour) to 95% relative humidity at 40°C. 
Referenced to MIL-E-16400F. 
Vibration — Operating: 15 minutes along each 
mjyor axis, a total displacement of 0.025 in p-p 
(4 g's) from 10 to 55 to 10 Hz in one minute 
cycles. Held for three minutes at 55 Hz. All 
m^or resonances above 55 Hz. 



PHYSICAL CHARACTERISTICS 
(With Probe And Battery Pack Installed) 



Dimensions 


mm 


In. 


Width 


123 


4.6 


Height 


60 


2.4 


Depth 


203 


8.0 


Weight =c 


kg 


lb 


Net 


1.5 


3.3 


Domestic Shipping 


2.3 


5.0 


Export-packed 


4.5 


10.0 



ORDERING INFORMATION 

(PROBES NOT INCLUDED UNLESS NOTED) 

J16 Photometer Radiometer Batten,- 
Version, With 115 V ac, 50 to 400 Hz $1,295 
Includes: Battery charger (119-0375-02), 
shoulder strap (346-0104-00); battery pack 
(016-0539-01); instruction manual (070 
1879-00); or with Option 02 instruction manual 
(070-1880 00). 

J16-TV Photometer/Radiometer Package 
for TV Color CRT Set-Up $1,936 
Includes: Same as J16 plus J6502 irradiance 
probe, light occluder (016 0305-00), 42 inch 
probe extension cable (012-0414-02). 

OPTIONS (J16/J16-TV) 
Option 01 — Battery version with 
230 V ac, 50 to 400 Hz charger 



(119-0375-03). NC 

Option 02*'— Metric Readout. NC 

Option 03 — 115 V ac only operation, 

50 to 400 Hz. NC 

Option 04 — 230 V ac only operation, 

50 to 400 Hz. NC 

Option 07— BCD/Analog Output. + $95 



* ' Option 02 must also be ordered for probes. 
PROBES 

Actual plotted spectral curve Is Included with 
each probe. 

J6501 Illuminance Probe $600 

J6502 Irradiance Probe $600 

J6503 8° Luminance Probe $600 

J6504 Uncorrected Probe $525 

J6505 LED Probe, Includes LED 

Adapter and 3 LED Holders $610 

J6511 Illuminance Probe, 

Cosine Corrected (with 25-ft cable) $600 

J6512 Irradiance Probe (with 6-ft 

cable) $600 

J6523 1° Luminance Probe $1,710 

OPTIONS (Probe) 
Option 02 — Metric probes required 
for metric readout J16s (Option 02). NC 

OPTIONAL ACCESSORIES 

42-Inch*' Probe Extender 
Cable — Connects J16 to probe. 
Order 012-0414-02 $120 
Light Occluder— For TV color CRT 
balancing. Order 016-0305-00 $28 
Filter Holder"— Mounts 1 in diam- 
eter filters, of up to in thickness, 
to probes (except J6511, J6512, 
J6523). Order 016-0.527-00 $31 



LED Adapter— With 3 LED Holders 

(included with J6.505). 

Order 014-(X)47-00 $M 
Tripod— Order 016-0253-00 tieo 

' ' Longer length extender cables are amilable 

as a modified product by contacting your 

local ntctronix Sales office. 
•2 Filters available from vendors stick as: 

ORIEL (203) 377-7877 or CORION CORP. 

(617) 429-506.5 and others. 

POWER PACKS 



Pbwer packs can be 
quickly changed by 
removing four cor- 
ner screws on the 
rear panel and slid- 
ing the power sup- 
ply or battery pack 
out. 




AC Power Supply 



AC Power Supply — ^Allows J16 to be 

used without batteries. 115 V ac, 50 

to 400 Hz (included with Option 03). 

Order 119-0404-00 $255 

230 V ac, 50 to 400 Hz (included with 

Option 04). Order 119 0404-01 .S255 




Battery Pack 



Spare Battery Pack — 

Order 016-0539-01 $176 



Battery Chargers— 
When ordering a 
battery pack for 
your ac-powered 
J 16, also order one 
of the following 
chargers. 




Battery Charger— 115 V ac, 50 to 

400 Hz (included with Standard J16). 

Order 119-0375-02 $150 

Battery Charger— 230 V ac, 50 to 

400 Hz (included with Option 01). 

Order 119-0375-03 $95 

Within the basic limitations of the silicon sen- 
sors and the J16 design, a number of modifi- 
cations are possible as modified products. 
Contact your local Tektronix Sales Office or 
Representative regarding special application 
requirements. 



APPLICATION NOTES 


Title 


Literature # 


Photometry/Radiometry primer, and standardizing CFfT measurements 


60-W-5750 


Luminous intensity and visible LED measurements w/Tektronix J16 Photometer 


58-A-2635 


Measuring pulsed light sources with the J16 and an oscilloscope 


58-A-2702-1 


Radiant intensity and infrared emitting diode measurements 


58-A 2704-1 


Television station applications for the J16 Photometer 


58-AX-2764-1 


Practical lighting measurements with the Tektronix J16 


58-A-2912 


TV picture monitor color temperature adjustment using the Tektronix J16 


58-A-2926-1 


Photographic exposure measurements with the Tektronix J16 


58-AX-3060-1 


Measuring the luminance of small areas of light with the J16 and J6523 


58-AX-3252 



Optical communications measurements 58-AX-3602 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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TEK 



LASER 
DIODE 





LDM 1301/ 
LDM 1551/ 
LDM 1301PR 
LDC 600 



TYPICAL APPLICATIONS 

• Test and Measurement 

• Military 

• Sensors 

• Video 

• Communications 

Tfektronix is rapidly building a family of 
electro-optic standard products for the 
following applications: optical fiber com- 
munications, test and measurement, 
wavelength multiplexing, low-loss video 
links, R&D, and military systems. 

LDM 1301 

Our standard product LDM 1301 is a 
general-purpose, high-performance laser 
diode module that is a direct plug-in 
replacement for the 14-pin, dual-in-line, 
industry-standard package. This laser is 
ideally suited for either digital or analog 
appHcations, and features high-output 
1300 nm single-mode emission through 
either a fiber pigtail or an optical connec- 
tor. The package includes a photodiode 
for monitoring back-facet emission and a 
precision thermistor to monitor and con- 
trol package temperature. It can be pur- 
chased with or without a thermal elec- 
tric cooler. 

LDM 1551 

The LDM 1551 is one of our latest addi- 
tions to the family of electro-optic pro- 
ducts. It features high-output emission, 
exceptional stability, hermetic packaging, 
and a wide operating temperature range. 

The LDM 1551 is a pin-compatible, 
industry-standard, 14-pin DIP package. 
The extended operating temperature 
range makes it possible to operate the 
laser over 110 " C temperature excursion. 
It also features high-output emission 
coupled into a low-bend loss, single-mode 
fiber. Tektronix' proprietary lensing and 
alignment process guarantees a con- 
tinuous fiber output power of 1 mW 
minimum and exceptional operating 
stability. 

LDM 1301PR 

This device is ideal for a wide variety of 
performance and environmental applica- 
tions, including test and measurement in- 
struments, fiber gyroscopes, R&D, 
military systems, and optical sensors. 



LDM Series 

The LDM 1301PR is a pin-compatible, in- 
dustry standard, 14-pin DIP package. It of- 
fers a true extended operating tempera- 
ture range that makes it possible to 
operate the laser over an unprecedented 
110°C temperature excursion. 

The proprietary lensing and alignment 
process guarantees a continuous fiber 
output power of 1 mW minimum, with an 
extinction ratio of 200:1. 

In addition, packages are hermetically 
sealed in an inert environment contain- 
ing neither epoxies nor organic com- 
ponds. This assures a reliable, highly 
stable operating lifetime. 

LDC 600 

A microelectronics component capable of 
driving and controlling laser diodes at 600 
MB/s. 

Applications for Tfektronix' LDC 600 
Laser Driver/Controller include: digital 
fiber optic communications, digital video, 
local area networks (LANs), optical signal 
generation, and optical source testing. In 
addition, it can be used as a stable dc light 
controller. 

When used in a subsystem and coupled 
to a compatible laser diode such as 
Tektronix' LDM 1301, the LDC 600 con- 
trols and maintains preset optical power 
while providing a current source for regu- 
lating a thermo-electric heater/cooler. 

The LDC 600 laser driver/controller also 
features the standard interface for elec- 
trical circuits (50 ohm differential ECL in- 
puts) required for easy incorporation in- 
to system designs, as well as slow start/ 



LDC 600 

Stop circuitry that guards laser systems 
from damage that might otherwise be 
caused when power is suddenly turned 
on or off. 

For more information contact: 
Tektronix, Inc. 

Electro-Optic Products Group 
PO. Box 500 M/S 13-033 
Beaverton, Oregon 97077 
1-800-835-9433, Ext. 100 
(503) 627-4220 
FAX 503-627-4651 
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DOCUMENTATION DEVICES 
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Video Copiers 501 

Plotters 502 

Film Based Cameras and 
Adapters 503 

Documentation devices are a vital part of 
your test and measurement system. Tfek's 
camei-as and copiers allow you to docu- 
ment and communicate your test results 
with clarity and credibility. 

Selecting the right documentation device 
for your application requires careful con- 
sideration of your needs and the capabili- 
ties of the recording instrument. Here are 
some important considerations: 

Do you need a film-based camera to cap- 
ture events from your scope? Will you be 
recording repetitive or transient events? 
A general guideline is that the writing 
rate of the scope and the bandwidth of 
the signals to be captured will determine 
the camera to select. 

Tfek offers you a complete line of film- 
based cameras, from a low-cost hand-held 
model, ideal for capturing repetitive 
events, to high-speed models for single- 
shot events. A full selection of Polaroid® 
instant film allows you to make color 
transparencies or prints, and provides 
high-resolution negatives for publication. 

Lenses, light gathering ability, magnifica- 
tion, field of view, and photographic 
writing speed are all important 
parameters to consider when selecting a 
camera. The discussion of key camera 
parameters on pages 505 throu^ 509 will 
assist you in your selection. 

Do you require hard copy capture of your 
signals in a form other than on film? The 
Tfek HC01/HC02 Black and White Thermal 
Copiers provide low-cost, high resolution 
copies of PC graphics (CGA mode) or 
video images in seconds. The HCIOO Col- 
or Plotter is a general purpose plotter that 
works without a controller with many Tfek 
digitally based instruments. 

The DCSOl Digitizing Camera System can 
also be used for documentation. The 
DCSOl adds digitizing and signal process- 
ing capabilities to analog oscilloscopes. A 
CCD video camera is optically coupled to 
the CRT to capture the waveform for 
display on your PC. Now you can capture 
a 1 GHz single-shot event with a Tfek 7104 
scope or a 400 MHz event with a Ifek 
2467B. Refer to pages 456 through 458 for 
additional information on the DCSOl. 




HC01/HC02 Video Copiers/Printers 

HC01/HC02 

Black and White Thermal Video Copiers 

Applications: Imaging Products with 
Composite Video Outputs: Digitizing 
Camera System (DCSOl, C1001); Logic 
Analyzers (except 1240 Series); Personal 
Computers (with CGA); VCR's; Medical 
Imaging; TV Camera; Ultrasound 
Systems; Manual Production; 7250 
Digitizer 

The HC01/HC02 offer copies in seconds 
(17 and 21 seconds, respectively) of the 
most complex computer-screen graphics 
(with CGA graphics card only) or TV/CRT 
display-monitor images. The copiers are 
ideal for a wide rauige of applications, 
such as permanent records of telecon- 
ferences, medical diagnostics, and 
measurement and instrumentation data. 



CHARACTERISTICS 

INPUT SIGNALS 

NTSC/PAL/SECAM Composite Video— 1 V 

p-p, 75-n terminated, negative sync (video 
bridged out). 

RGB TTL From PC— TTL Level (bridged out), 
F (H) = 15.75 kHz. 

Parallel Data Interface/Tteletext/Videotex 

—TTL Level. 



POWER REQUIREMENTS 

Line Voltage— 120 V ac ± \0%. 
Line Frequency — 50/60 Hz. 
Power Consumption— HCOl: 60 W. 
HC02: 110 W. 

FOr A1-A5 Versions 
Line Voltage— 220/240 V ac ±10%. 
Line Frequency — 50 Hz. 
Power Consumption— HCOl: 60 W. HC02: 
120 W. 

RESOLUTION (DOTS x LINES) 
Composite Video Signal 





Frame Mode 


Field Mode 


NTSC 


640x476 


640x238 


PAL/SECAM 


640x512 


640x289 



RGB TTL Signal- 
Field Mode: 640x200 (Noninterlaced). 
Frame Mode: 640x400 (Interlaced). 

Parallel Data— 640 Dot 80 Column; ASCII 96 
Character Built-in; Graphic Mode Application; 
Printing Speed 160 CH./s 

Gray Scale — 16 tones. 

PHYSICAL CHARACTERISTICS 



HCOl 



HC02 



Dimensions 


mm 


in. 


mm 


In. 


Width 


210 


8.3 


368 


14.5 


Height 


112 


4.4 


119 


47 


Depth 


358 


14.1 


337 


13.3 


Weight 


kg 


lb 


kg 


lb 


Net 


5.5 


12.1 


77 


17.0 



ORDERING INFORMATION 

Each copier includes a roll of thermal paper, 
75-0 cable, BNC to RCA cable, and a manual. 
HCOl 4x5 in. Video Copier (110 V ac).Sl,235 
HC02 8x10 in. Video Copier (110 V ac).$l,645 
INTERNATIONAL POWER PLUG OPTIONS 
Al through A5 (220/240 V ac) are available. 

OPTIONAL ACCESSORIES 
Super Grade Thermal Paper — Four rolls per 
box. 

(HCOl) Order 016-0867-01 t45 

(HC02) Order 016-0868-01 $85 

Data Cable — 10 foot, male-to-male 

9-PlN DB connectors. For connection 

to RGB TTL PC output. 

Order 174-0537-01 tZO 



PRINT SPECIFICATIONS 
Paper— Super grade thermal type (black and white). 







HC02 




HCOl 


Side Mode 


Norm. Mode 


= Prints/roll 


180 


75 


94 


Width 


110 mm (4.3 in.) 


216 mm (8.5 in.) 


Length 


21 m (85 ft) 


21 m (85 ft) 


Print Size 


110x115 mm (4.3x41 in.) 


216x279 mm (8.5x11 in.) 


216x220 mm (8.5x8.6 in.) 


Image Size 


100x74 mm (3.9x2.9 in.) 


200x148 mm (7.8x5.8 in.) 


Print Speed 


»17 s 


-21 s 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toil free: 1-800-426-2200, Ext. 99. 
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panel or keyboard is used to initiate the 
plot. Up to six waveforms in X-T format 
(amplitude versus time) can be contained 
in a single plot, depending on instrument 
model and memory capacity. 

The HClOO comes standard with both 
GPIB and Centronics interfaces. Optional 
cables are available to attach the plotter 
to your instrument. Note: Only one inter- 
face at a time can be attached to an in- 
strument. Otherwise, the HClOO may 
receive conflicting commands. 

The HClOO is compatible with most in- 
struments that use Hewlett-Packard 
Graphics Language (HPGL). It operates in 
a manner similsu- to the HP 7470A plotter 

Both graphics and text can be printed in 
color There are three types of pens used: 
Fiber-tip pens with water-based ink for 
paper, fiber-tip pens with oil-based ink for 
overhead projection film, and ball-point 
pens with water-based ink for paper Ball 
point pens produce a finer line than a 
fiber pen. Additional or replacement pens 
are available through Tfektronix. 

The HClOO pen cartridge holds four pens. 
The pens can be different colors, ink 
types, or point styles. The pen cartridge 
is easily changed allowing the user to 
quickly change colors or pen types. The 
plotter also has an automatic capping 
feature, which extends the life of the 
pens. 

The HClOO is not recommended to be us- 
ed in a multi-controUer environment, 
such as with a GPIB instrument and GPIB 
controller, unless attached to the con- 
troller (PEP301 or equivalent) via Cen- 
tronics interface and using SPD software. 
If the HClOO is used in a multi-controller 
environment on the same GPIB bus, 
handshaking errors may appear 

The HClOO is available in 120 V or 
220/240 V versions. The power supply is 
not selectable. The HClOO comes in your 
choice of one of the power selections. 



CHARACTERISTICS 

Effective Drawing Size— 267 mm (X-axis) x 
192 mm (Y-axis). 

Maximum Drawing Speed — 230 mm/s (along 
pen axis). 

Maximum Resolution— 0.1 mm. 
Pen Response Speed- 15 time&fs. 
Number of Pens— 4 (chEmged automatically). 
Pen TVpes — Fiber pens: aqueous ink or oil- 
based ink. Ball-point pens: aqueous ink. 
Pen Colors — Set of black, blue, red, and green. 
Paper Sizes— ISO A4: 297x210 mm. B5: 
257x182 mm. US letter size: 279x216 mm. 
Paper Types — Ordinary paper; OHJ film. 
Pen Movement Precision — Single Ften: 0.3 mm. 
Different Pens: 0.5 mm. 
Pen Change Precision — Witiiin 0.3 mm. 



FUNCTIONS 

Drawing Modes— Self Test, Plotter, Printer 
Character TVpes— ASCII (96 types); Interna- 
tional (32 types for 11 countries). 

POWER REQUIREMENTS 

Line Voltage— Standard: 117 V ac ±10%. Op- 
tions A1-A5: 220/240 V ac ±10%. 
Line Frequency — 49.5 to 60.5 Hz. 
Power Consumption — 30 W. 

ENVIRONMENTAL 

l^mperature — Operating: 5 to 35 °C. Nonoper- 
ating: 30 to 70 °C. 

Humidity — Operating and Nonoperating: 85% 
Note: Operating and nonoperating ranges 
overlap 

RELIABILITY 

Pen Lifetime— Aqueoas fiber pen: «200 m. Oil- 
based Fiber Pen: "400 m. Aqueous ball-point 
pen: 400 m. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Width 


415 


16.5 


Height 


81 


3.2 


Depth 


272 


10.8 


Weight* 


kg 


lb 


Net 


6 


13.2 



ORDERING INFORMATION 

HC-lOO Color Plotter $825 
Includes: 1 package of each pen set: Fiber 
tipAvater based (016-0879-00); Fiber tip/oil based 
(016-0878-00); Ball point (016-0877-00); 
Operator's Manual; One pen cartridge 
(016-0876-00). 

OPTIONS 

Option 01— GPIB cable (012-0991-01). +$140 
Option 02— Centronics to PC 25-pin 
D cable (012-1250-00). + $45 

lb get a 220 V/240 V, 50 Hz version order one 
of these options. 

Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 
(Example: An HClOO Option A 1 will be a 220 
V, 50 Hz Plotter with a universal Euro plug.) 

OPTIONAL ACCESSORIES 

Cables— 

(1 m GPIB) Order 012-0991-01 $140 
(8 ft Male Centronics to PC 25-pln D) 
Order 012-1250-00 $45 
(9 ft Male Centronics to Male Centronics 
for 370/371) Order 012-1284-00 $75 
Extra Pen Cartridge- 
Order 016-0876-00 $15 
Pens — Four colors in each package. 
Fiber tip/aqueous ink. 016-0879-00 $9 
Fiber tip/oU-based ink. 016-0878-00 $9 
Ball point/aqueous ink. 016-0877-00 $9 
Pens— Black pen sets with four pens. 
Fiber tip, Aqueous ink. 016-0939-00 $9 
Fiber Up, oU-based ink. 016-0940-00 $9 
Ball-point, aqueous ink. 016-0941-00 $9 



HClOO Plotter shown with 2430A. 

HC100 Color Plotter 

• Compatibility'^: 2220/2221 Opt 10, 
2230 Opt 10, 2430, 2430A (Version 
1.8 Firmware or Above), 2432, 2440, 
7854, 7D20, 336 Opt 01, 468 Opt 02, 
RTD 710 via GPIB; 370, 371 and SPD 
S3FG130 via Centronics 

• Direct Plots from Many Tek In- 
struments without Using a 
Controller 

• GPIB and Centronics Interfaces are 
Both Standard 

• Can Be Used as a General Purpose 
Plotter By Using HPGL Command 
Set 

• Four Color Pens in Three Styles 

• Replaceable Pen Cartridge 

• Compact Size 

• Handles A4 and US Letter Size 

" 'Contact your local sales office for additional 
instrument compatibility. 



TYPICAL APPLICATIONS 

• Documentation from Digitally-Based 
Instruments 

• General Purpose Plotter for Hard 
Copies or Transparencies 

The HClOO is a low-cost, four-pen, color 
plotter that is used for direct output of 
waveform plots and setup information 
from various Tfek digitally-based instru- 
ments. It can be operated as a general 
purpose plotter, allowing mixed graphics 
and text, or as an Epson compatible 
printer. A full ASCII 96-character set is 
provided for text output. International 
character sets for 11 countries can also be 
selected. 

Digital scopes and other instrumentation 
control the HClOO. Instruments send in- 
formation such as waveforms, front panel 
settings and pen selection. Depending on 
the controlling instrument, the front 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center 
Toll free: 1-800-426-2200, Ext. 99. 
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A camera can be a key part of your mea- 
surement system. It allows you to capture 
single events and to document and com- 
municate your results with clarity and 
credibility. 

MOUNTING ADAPTERS 

The camera and adapter selection guide 
indicates the recommended camera and 
appropriate adapters required for most 
Ttektronix instruments. In some cases, 
adapters are available from Hewlett- 
Packard or other oscilloscope and CRT- 
based manufacturers to mount Tbktrorux 
cameras to their instruments. 

VIEWING 

The C-30 and C-50 Series are hinge 
mounted and can be swung aside to allow 
a wide-angle view of the CRT. The light- 
weight C-5C and C-7 can easily be re- 
moved to view the CRT or you can use the 
viewing door in the flash unit. C-5Cs and 
C-7s without a flash have a large lift-up 
viewing door in its place. The C-50 Series 
cameras have an off-axis viewing hood 
that accommodates eyeglasses for a com- 
fortable binocular view. 

GRATICULE LIGHTING 

Most scopes have graticule illumination. 
For those that do not, an image of the 
graticule may be obtained by using the 
flash on the C-5C or C-7 Cameras, or a 
storage scope's background illumination 
(flood guns). 

LENSES 

Tfektronix camera lenses differ mainly in 
speed (light-gathering ability), field of 
view, and magnification. 

Speed 

The f-number of a lens inversely signifies 
its aperture area and light-gathering 
ability. For example: the aperture area of 
an f/1.4 lens is four times that of an f/2.8 
lens of the same magnification and 



gathers four times the light. The relative 
light-gathering ability of all lenses used in 
Tfektronix cameras is referenced to the 
f/1.9, 0.85-magrufication lens which is 
arbitrarily rated at 1.0. For recording a 
stored or stable recurrent CRT display, a 
lens as slow as the f/16 type used in the 
C-5C and the C-7 Cameras is adequate. 

However, to record a fast, dim, single- 
sweep trace, you may need a lens as fast 
as the f/1.2 types used in the C-31B and 
C-51 Cameras. 

Field of View 

The field of view signifies how large a CRT 
display the camera can fully record. It is 
determined by the combined effects of the 
magrufication and angular field of view of 
the lens, any field-limiting apertures in the 
camera adapter, camera body, film holder, 
and the image area of the filin. (See "Max- 
imum Magnification" chart below.) 

Magnification 

The rated magnification of a lens signifies 
its image-to-object ratio. For example, if a 
lens has a magnification of 0.85, then for 
every square centimeter on the CRT face 
the camera would record 0.85 square cen- 
timeter of image on the film. 

Modem optical technology has made 
possible wide-aperture, wide-angle, flat- 
field lenses with short focal length for 
more compact cameraa lb realize their in- 
herent low distortion, high resolution, and 
uniform focus, these fixed-focal-length 
lenses must be used at their design-center 
magrufication. 

Operating such lenses at a different 
magnification tends to compromise their 
important performance characteristics. 
Most Tfektronix cameras are designed for 
use at one lens magiiification. One excep- 
tion is the C-30B Camera, which has a 
magnification range of 0.7 to 1.5 (at some 



increase in distortion at the magnification 
extremes) to accommodate several port- 
able oscilloscopes that have displays rang- 
ing in size from 3.8x6.3 cm to 8x10 cm. 

For maximum resolution, the lens should 
produce the largest complete image pos- 
sible within the image area of the film. 
The film most widely used for oscillo- 
scope-trace recording is Polaroid TVpe 667 
pack film, which has an image area of 
73x95 mm. Usually, magnification is 
selected to provide the largest possible 
complete image of a particular display. An 
exception is in high-writing-speed applica- 
tions where a 0.5-magnification lens is 
usually used to achieve higher writing 
speed by concentrating the trace light in 
a smaller area of the film. See chart below. 

SHUTTERS 

Mechanical shutters are simple to operate 
and are economical. They are actuated by 
pressure on a release mechaiusm. Elec- 
trical shutters permit remote, automatic, 
or manual release and offer higher 
reliability. They may be actuated by an in- 
sulated switch closure. 

POWER REQUIREMENTS 

The C-5C uses four AA alkaline batteries. 

The C-7 has three choices of power 
available: battery pack utilizing eight AA 
alkaline batteries; ac power supply; or ex- 
ternal remote power 

The C-51 and C-53 electric shutters require 
-t-15 volts, normally supplied by a 
7000-Series oscilloscope. An optional bat- 
tery pack (016-0270-02) is available for 
situations where one of these cameras is 
used on a non-7000-Series instrument. 
These shutters can be actuated by a 
switch closure to ground. The C-59A uses 
an internal battery pack (batteries not in- 
cluded) or can u.se power from the 
7000-Series mainframe. 



MAXIMUM MAGNIFICATION NEEDED TO RECORD ENTIRE SCREEN 



Screen Size 


5x6.3 cm 


7.2x9 cm 


8x10 cm 


9.76x12.2 cm 


Polaroid 3V^x 

4VA-\n. pack and roll film 


1.0 


1.0 


0.85"' 


0.67*' 


4x5 in. films 


1.0 


1.0 


1.0 


0.85 or less 


6x7 cm format roll film 
(70 mm, 120 mm, 220 
mm, etc.) 


1.0 


0.67 


0.67 


Not recommended 



• ' Preferred magnification ratio for the screen size and to fill most of the usable image area 
qf the film type. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



503 



~~riL/ CAMERA 
Llr\ REFERENCE 



FILMS 

Polaroid films are the most convenient to 
use. They offer the advantages of devel- 
opment in seconds to a finished dry print 
with wide spectral response, good resolu- 
tion, and high sensitivity. ASA ratings do 
not necessarily give a true indication of 
how a film will respond in CRT recording 
due to the narrow spectral output range 
of most phosphors and different spectral 
sensitivities of various film types. Wet 
process, roll, or cut films can be used if the 
proper back is selected. (See the respec- 
tive camera for optional backs.) 

Selected Polaroid films are available 
through Tfek. Tfechnical assistance with 
Polaroid film and back questions or prob- 
lems is available directly from the Polaroid 
Corporation. CaU 1-800-343-5000 toU free 
within the U.S. 

FILM BACKS 

There is a wide variety of cameras and 
backs. Backs within a series are inter- 
changeable. See the specific camera for in- 
formation on a particular back. 

PHOTOGRAPHIC WRITING SPEED 

Photographic writing speed signifies the 
ability of a particular oscilloscope/camera 
system to provide a useful photographic 
record of a fast single-sweep trace. It is 
stated as an oscilloscope performance 
characteristic and is expressed in cmJ/js or 
cm/ns. It is designed to answer the ques- 
tion, "What is the speed of the fastest 
single-sweep trace the system can 
record?" All statements of writing speed 
must specify the measurement conditions, 
including the CRT phosphor and film used, 
and the definition of a readable trace 
image. 

Increasing Writing Speed 

Film fogging is a technique for increasing 
the maximum sensitivity of photographic 
film by giving it a short exposure to dim, 
diffuse light. The Tfektronix Writing Speed 
Enhancer (WSEN) is designed to fill this 
need. 




WSfSV (Writing Speed Enhancer) dijfuser with 
control box. 



STANDARD AND OPTIONAL FILM BACKS 
AND HOLDERS AVAILABLE FROM TEK 



Tek Modified Polaroid Backs 


C-30 Series 


C-50 Series 


C-4, C-5C C-7 


3'/4x4y4-in, pack 


Std on "P" 
models 


Std on 'P" 
models 


Noninter- 
changeable 
(C-5C & C-4) 


Roll'' 


Yes"' 


Yes"' 


NA 


4x3-in. AutoFilm 


NA 


NA 


C-7 only 


Graflok-iype*' Interface 


Optional'^ 
Back 


Std on** "G" 
models 


NA 


Polaroid ZVty.AVt-\n. pack holder 


Yes 


Yes 




Polaroid 4x5-in.single-sheet holder 


Yes 


Yes 




Polaroid 4x5-in. pack holder*^ 


•3 


•3 




120-mm roll 


Yes 


Yes 




70-mm roll 


Yes 


Yes 




4x5-in. cut film holder*^ 


•4 


•4 





* ' Polaroid is gradually reducing the number qf its roll films. Replacement roll backs are available 

in limited quanlities from Tektronix. 

Requires one of the film holders listed in order to be usable. 
*^ Will work but available only from Polaroid. 
'* Will work but not available from Kk, see your local camera store 



The enhancer installs in minutes, and can 
be triggered in three ways: by a push- 
button on the control box; remotely, with 
a switch closure to ground (such as pro- 
vided by the camera-shutter x-sync 
switch); or by the oscilloscope-sweep 
-Fgate. The WSEN is powered by two 9-V 
batteries (not included), which are inside 
the control box. 

The film can be fogged before, after, or 
while the sweep occurs. The techniques 
are respectively called prefogging, postfog- 
ging, and simultaneous fogging. Of these 
modes, simultaneous fogging provides the 
greatest gain in writing speed. Automatic, 
simultaneous fogging is easily achieved by 
triggering the enhancer with the 
oscilloscope-sweep -i-gate. 

For more Information on photographing high- 
speed signals, request Application Note 
42-W-5335-1. 



Relative Film 
Polaroid Film Writing Speed 

ASA Equlv- 

alent Speed Type Unfogged FOgged 

3,000 667, 107, 1 (Reference) 3*' 
084. 47 

20,000 612 >2 >35 

' ' Value depends on film, scope, CRT, camera, 
and the operator 



DIGITIZING CAMERA SYSTEM 




DCSOl 



The DCSOl Digitizing Camera System com- 
bines CCD technology with an IBM PC, XT, 
AT, or compatible to acquire and digitize 
repetitive and transient waveforms 
displayed on oscilloscopes, spectrum 
Euialyzers, and other displays. Used with 
scopes having the microcharmel plate CRT, 
such as the 7104, 11302 A, and 2467B, the 
DCSOl can acquire repetitive and transient 
signals at the full bandwidth of the scope. 
With other scopes, the DCSOl will acquire 
repetitive events at the full scope band- 
width and transient events according to 
the photographic writing rate of the 
oscilloscope. Refer to page 456 for addi- 
tional information. 
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lb order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll tree: 1-800-426-2200, Ext. 99. 



TPL^ CAMERA 
I l_r\ COMPARISONS 



CAMERA SELECTION GUIDE 



Cameri 


C-51 


C-53 


C-59A 


C-30B 


C-31B 


C-5C 


C-4 


C-7 


FaatufM 


Fastest wnbng speed 
Adtustabie film and 
shutter speed 
Built-in view port 
Reniote shutter 
actuation 

Interchangeable (ilni 
bade 

Singtfl owoep nxxje 


General purpose tor 
instruments with 
8x10 cm CRTs 
Adjustable film and 
shutter speed 
Built-in view pen 
Remote shutter 
actuation 

Interctwigeable film 
backs 

Single-sweep mode 


General purpose lor 
CRTs up to 6'^ 
inches; low cost 
Adjustable film and 
shutter speed 
Built-in view port 
Internal t>attertes 
Interchangeable film 
tracks 

OEM pnang 
available 


Continuously variable 
magnrfication 
Dual swing-away 
hinge tor viev/ing 
the CRT 
Easy operation 
Interctiangeable film 
Ijacks 

Compact size 
OEM pricing 
available 


Max writing speed 
lor portable scopes 
Dual swing-away 
hinge for viewing 
the CRT 
Easy operation 
Interchangeable film 
tDacks 

Compact size 


l_ow cost, mounts on 
most scopes 
Graticule illuminator 
Viewing door 
Easy to use 
Fixed locus 
OEM pricing 
available 


Lowest price Tek 
camera, hand held 
Easily interchangeable 
hoods 

Scope and video 
hoods 
Easy to use 
Fixed focus 
OEM pricing 
available 


Motorized film back 
Auto devetoping 
prints, uses Polaroid 
AutoFilms 
Audible indicators 
Remote shutter 
activation 
Fixed locus 
OEM pricing 
available 


Apertures 


m.2 to wi 


1/1 9 10 1/16 


1/28 to 1/16 


1/1 9 to 1/16 


1/13 to f/16 


1/16 lixed 


f/45 to IG2 


fn6 fixed 


Magnification 


05 


oas 


067 


Variable 0.7 to 15 
(PS with Opt 01) 


OS 

(Q43 With Opt 01) 


OSr or 0B5 


OBO. 070. 085 
depefxjing on hood 


067 or 0B5 


Relctiw light 
gathering 


30 


10 


065 


10 

(0 9 with Opt 01) 


27 

(29 wim Opl 01) 


QOZ 


014 (085 mag) 
018 (070 mag) 


002 


Field of view 
wHti Polaroid 
pack (cm) 


8x10 


102x127 


8x10 (Opt 01), 7x9 (std) 


98x12 2 or 
8x10 


91x11.87 (Std) 
104x135 (Opt 02) 
8x10 (Opt 03) 


81x107 (085 mag) 
103x138 (067 mag) 


Resolving 

at center 
Olnes/mm) 


30 or be«ef 


10 or better 


at 1:1 
25 or better 


30 or bettor 


6 or better 


at comers: 
(llnes/miTi) 


15 Of better 


4 or better 


10 Of better 


15 or better 


3 or better 


Shutter 
Type 


Electrical, 1/60 to 4 s (tnilb. lime, single 
sweep), remote shutter actuation, 
x-sync, scope "+gate" input 


Mechanical, 1/125 to 1 s (bulb and lime) x-sync 


Electrical, 
1/10 to 5 s. 
(Time Mode) 


Mechanical, 
1/125 to 1 s 
(bulb), x-sync 


Eleclronc actuated 
1/10 to 5 s, 
(Time Mode) 


Film backs 


Polaroid pack standard with "P" rrxxJets. 
Graflok tDack standard with "G" nrxxjete 


Polaroid pack standard with "P" models. 
GrafkJk back available (0160487-00) 


Polaroid pack noninterchangeabte 


Polaroid AuloFilm 

nonintercfiangeable 

(CB-33) 


Rsoommended 
films (see 
page 510 for 
ordering 


612 
667 


667 
612 
691 


667 
669 
691 


667 612 
612 667 
669 
691 


667 
669 
691 


667 
669 
691 


AutoFilm Only 
331 
339 


Options 


Opl 11 

corrector lens 
lor 11301/A 
Opl 12 

corrector lens 
lor 11302/A 


Opt 11 

corrector lens 
lor 11302/A 


Opl 11 

corrector lens 
for 11301/2/A 


01 Provides the correcl adaptor 

(016-0269-03) for Tek portables with 
8x10 cm displays. Also includes 
a corrector lens for optical correction 


See page 511 for 
specific selections 
ol options 


01 (0.8 mag) 

02 (0.7 mag) 

03 (0.85 mag) 

10 (72 in diagonal) 

11 (8.3 in diagonal) 

12 (12 5 in diagonal) 
See C-4 description 


See C-7 description 
for specific selections 


Optional 
Accessories 


Mounting adaptors, battery pack (tor C-51, C-53), writing 
speed enhancer {one (or each model), Polaroid pack lilm back, 
Grallok 4x5 m back and film holders, x-sync connector, 
carrying case, foot switch (tor C-51 and C-53) 


Mounting adaptors, writing speed 
enhancer. Polaroid pack film back, 
Graflok 4x5 in. back and film 
holders, and carrying case: x-sync 
cable, portra lens (lor C-30B only) 


Mounting hood 
adaptors, flash unit, 
viewing door 


Scope and video 
adaptor hoods, 
color tiller kit 
(122-0909-00) 


Film, foot switch, 
mounting hood 
adaptors, flash unit, 
battery pack. 
110 V ac poswr supply 


Page 


516 


516 


516 


514 


514 


509 


512 


510 


mces oegn ac 


$2,510 


$2,090 


$1 475 


$1600 


$1,860 


$495 


$410 


$610 



ACCESSORIES FOR OLDER 
TEKTRONIX CAMERAS 

Polaroid Pack Film Back for Older Cameras: 

C-12, C-19, C-13, C-27 

The Pack Film Back accepts the 

Polaroid pack film. (3'Ax4Vi in.). 

Order 122-0671-01 $310 

Mounting Adapters for 0-12 — 

C-12 to 7000 Series and 5000 Series. 

Order 016-0299-00 $100 

C-12 to 530, 540, 550 Series. 

Order 016-0226-01 $85 

C-12 to 560 Series rectangular ClfR. 

Order 016-0217-00 $115 

Writing Speed Enhancer — For 

C-12, C-27. Provides controlled film 

fogging to increase writing speed by 

3x for 3,000 ASA film and >3.5x 

with 20,000 ASA film. Installs in 

minutes. Order 016-0280-02 $380 



POLAROID REPLACEMENT ROLLER 
ASSEMBUES FOR PACK FILM BACKS 

(Gray) Order 401-0304-00 $35 
(Red and Black) Order 401-0303-00 $26 

Note: Because of mechanical differences, 
both roller assemblies are Incompatible 
with each other's back. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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TZL/ RECOMMENDED 
_ r\ CAMERAS AND ADAPTERS 



CAMERA AND MOUNTING-ADAPTER SELECTION GUIDE 
Where two or more cameras are recommended, compare features and specifications to optimize for your appiicatlon. 



Tek cameras fit many non-Tek CRT-based products. Contact your Tek Sales Representative for more information. 





Recommended Cameras 


Mounting Adapter Part Numbers 


Oscilloscope or Display Device 


High 
Writing 
Rate 


General 
Purpose 


Low Cost 


C-4*" 


C-5C, 
C-7 


C-51, C-53, 

C-59A, 
C-27, C-28 


C-30BP*", 
C-31BP*" 


11000 Series 


















C-51 
Opt 11 


C-59A 
Opt 11 


C-5C; 
C-7 


NR 


016-0357-01 


016-0249-06 


NR 


11302(A) 


C-51 
Opt 12 


C-53 
Opt 11 




NR 


NR 


016-024906 


NR 


11401 
11402 






C-4'" 

Opt 10 


122-0897-01 


NR 


NR 


NR 


7000 Series 
















8x10 cm Display; l e . 7104. 7503, 
R7103, 7504. 7514, 7613N, 7623, 
7633, 7704(A), 7834, 7844, 7854, 7934, 
R7903, 7904, 7904A, T922R"» 


C-51 
C-31BP 
Opt OVo*'' 


C-53 

Opt or'o*'3 


C-4 Opt 02 

C-5C Opt 01 

C-7 
C-7 Opt 01 


122-0895-01 


016-0357-01 


016-0249-06 


016-0248-01 


Large Screen Display'', i.e.. 
7403. 7603. 7603N 




C59A 


L/-4 Upt 
C-5C 
C-5C Opt 01 

C-7 
C-7 Opt 01 


l££-Uoyo-Ui 


t\■^R. mcT r\A 
U ib-UoD/-U 1 




NR 


5000 Series 
















5100 Series Nonstorage*'*'; i.e.. 
5110 5112, D10 D12, 577/D1, 5116*» 




C-59A 


C-4 Opt 02 
C-5C 
C-7 
C-7 Opt 01 


122-0895-01 


016-0357-01 


016-0249-06 


NR 
















5100 Series Storage''"^; i.e., 
5111. 5111A. 5113, 5115, 
D11. D13. D15, 577/D2 




C-59A 


C-4 Opt 02 
C-5C 
C-7 
C-7 Opt 01 


122-0895-01 


016-0357-01 


016-0249-06 


NR 


5400 Series Nonstorage*'*^; i.e., 
5403/D40, 5440, 5444, D40 




C-59A 


C-4 Opt 02 
C-5C 
C-7 
C-7 Opt 01 


122-0895-01 


016-0357-01 


016-024906 


NR 
















5400 Series Storage's*''; i.e., 
5403/D41. 5441. 041 


C-51 


C-53 


C-4 Opt 02 
C-5C 
C-7 
C-7 Opt 01 


1220895-01 


016-0357-01 


0160249-06 


016-0248-01 
















5223'' 




C-59A 


C-4 Opt 02 
C-5C 
C-7 
C-7 Opt 01 


122-0895-01 


016-0357-01 


016-0249-06 


NR 


Port8bl68 
















Older with 0,8-cm Graticule'*; i.e.. 

AOO >1C3 AI^A >tQC >IQ1 
*tDO, 404, 403, 4yi 


C-31BP 


C-30BP 


C-4** 


122-0894-01 


No adapter 


No adapter's 


016-0306-01 


Newer with 1-cm Graticule'^; i.e . 
^doti, dc^o, cc.*\K> upiion ui, d'\\j\j oeries, 
455. 464, 465. 465B, 465M. 466. 468. 
R468, 475. 475A, 432. 434. 442 


C-31BP'' 
Opt 01 


C-30BP'' 
Opt 01 


C-4; 
C-5C Opt 02 
C-5C Opt 04 
C-7 Opt 02 
C-7 Opt 03 


122-0894-01 


016-0359-01 


No adapter'* 


016-0269-03 


1-cm Nonilluminated Graticule'^; 2213(A), 

??1S/A^ P9P0/91 99'\'y 

ii^^f^J, £££V/f£ 1. fcfcfcOl, ^^^J%J 






C-7 Opt 02 
C-5C Opt 04 


NR 


016-0359-01 


No adapter's 


016-0269-03 


'/4-inch Graticule''''''^: i.e.. 

305 314, 326. 335. 336. 1501, 1502 




C-30BP 
Opt 01'"' 


C-4 Opt OS'" 


122-0896-01 


No adapter 


No adapter's 


016-0327-01 


TM 500"»; le., SO 502, SO 503, SC 504'< 




C-30BP 
Opt 01''° 




NR 


No adapter 


No adapter's 


016-0327-01 


Nonilluminated Graticule'^'*; 2335, 
2336, 2336YA, 2337 






C-5C Opt 04-8 
C-7 Opt 02'6 


NR 


016-0359-01 


No adapter's 


No adapter 


Display Monitors 
















8x10 cm*3; i.e., 

601, 602, 605, 606, 606B, 607 




C-30BP 

Opt or'» 

C-59A 


C-4 Opt 02 
C-5C 
C-7 
C-7 Opt 01 


122-0895-01 


016-035701 


016-0249-06 


016-0248-01 


Large Screen 10 x 12 cnn"'; i.e.. 
603, 604. 608. 620. 624. 634 




C-59A 


C-4 Opt 02 
C-5C 
C-7 
C-7 Opt 01 


122-0895-01 


016-0357-01 


016-0249-06 


NR 

















contirmed on next page 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



""CL/ RECOMMENDED 

Ll r\ CAMERAS AND ADAPTERS 



CAMERA AND MOUNTING-ADAPTER SELECTION GUIDE 
Where two or more cameras are recommended, compare features and specifications to optimize for your application. 
Tek cameras fit many non-Tek CRT-based products. Contact your Tek Sales Representative for more information. 



Oscilloscope or Display Device 


Recommended Cameras 


Mounting Adapter Part Numbers 


High 
Writing 
Rate 


General 
Purpose 


Low Cost 


C-4*" 


C-5C, 
C-7 


C-51, C-53, 

C-S9A, 
C-27, C-28 


C-30BP*", 
C-31BP*" 


Older 5 Inch Round*' 
















502. 503, 504, 515. 516, 519. 
530/540/550/580 Series. 575 


C-51*J*'0 


C.53*2*'0 


C-59A*'o 


NR 


No adapter 


016-022504 


016-0243 00 


Older 5 Inch Rectangular 
















560 Serles'2; l e . 561, 564. 567, 568 




C.53*2*io 


C-59A*'0 


NR 


No adapter 


016-0224-01 


016-024400 


Television Products 
















380, 381 




Opt 01*'o 


U-4 Upl UO 


icc-uoyo-ui 


No adapter 


No adapter 




520, 520A, 521. 521A. 522K'-^ 




C-59A*'<' 




NR 


No adapter 


016-0295-01 


No adapter 


1480C 




L»-Oo ' 




rMn 


No adapter 


UlD-Uo4.;-UU " 


No adapter 


D^Or\ l*t£U, t**£l, lHt£, * 




C RQA 


C-5C 
C-7 
C-7 Opt 01 




U lO-UoOZ-U 1 


u iu-U£**y-uo 


r\^Ci no/i Q m 
UlD-Ui:4o-U 1 


529'' 




L.-00 








U1D-U<:i:4-U1 




MC\^ 17inR 1711R 1790/91 17^0/^1 

1740, 1741. 1742. 1750. WFM300 




Opt 01*' 5 


C-4 
C-5C Opt 02 
C-5C Opt 04 
C-7 Opt 02 
C-7 Opt 03 




u lo-uooy-u 1 


No adapter*^ 


UlO-Udoy-Uo 


Spectrum Analyzers 
















2710 




C-30BP 
Opt 01 


C-5C Opt 04 
C-7 Opt 02 


NR 


016-0359-01 


No adapter 


016-0269-03 


491*5 




C-30BP 




NR 


No adapter 


No adapter*^ 


016-0306-01 


492A. 492R 494. 494P, 495, 




C-59A 


C-4 Opt 02 

C-7 
C-7 Opt 01 


122-089501 


016-0357-01 


016-0249-06 


016-024801 


Other Products 
















370, 371 




C-59A 


C-4 Opt 02 
C-5C 
C-7 


122089501 


016-0357-01 


016-0249-06 


NR 


576, 5030, 5031 




Only 
C-59(A)*"> 




NR 


No adapter 


016-028801 
[C-59(A) only] 


No adapter 


OF150, 0F151. OF152. OF235 TDR 






C-4 Opt 02 

C-5C 

C-7 
C-7 Opt 01 


122-0895-01 


016-035701 


NR 


NR 


1240-8-"' 






C-4 Opt 11 


122-0898-01 


NR 


NR 


NR 


T900 Series. 

excluding T922R (see 7000 Series) 






C-5C Opt 03 
C-7 Opt 04 


NR 


0160358-01 


No adapter*^ 


No adapter 


308 






C-4 Opt 03 


122-0896-01 


NR 


NR 


NR 



Only cameras with <0.7 magnification can 
record the entire screen area qf a 10x12 cm 
display. 

■ These scopes do not have camera power. The C-51 
and C-53 may be used only if powered with 
016-0270-02 battery pack. 

' These scopes require modifieation for graticule 
illumination. 

Though these scopes do not have illuminated 
graticules, the gratirule may be photographed us- 
ing storage flood guns on storage models. 
Due to physical configuration, the C-50 Family 
cannot be mounted. 

The C-7 can only be used for color if the image 
is electronically reversed. 
A corrector lens is required to increase cameras 
field of view so that the full8xl0<m CRT display 
area can be recorded. The camera should be 
changed from standard to Option 01. 7b do this, 
order 016-030101 for the standard C-SOB or 
016-0269-mfor the standard C-31R These kits in- 
clude the mounting adapter and corrector lens. 
These scopes haiv no CRT bezel; ther^ore, a 
camera cannot be mounted. A hand held C-5C, 
C-7, or C-4 can obtain a record. 



" The C-59A may be used with 016 0224-01, 
however the image size is reduced. 

* ' ° Adapter not included with camera. Order 
adapter separately. 

* ' ' Use on scopes with graticule illumination or 
bistable storage. 

• '2 Scopes do not have graticule Ulumiruition. 



• ' ' C-30 Series may cut off the first and last 
small graticule "tick" marks on some scopes. 

• ' ' Must use f/22 orf/32 to gel enough depth of 
field for good focus. 

C-30 Series will not fit models 1740, 1741, 
1742, 1750, and WFM300. 
Cuts qff same qf the CRT. 
NR=A'o( recommended 



ORDERING INFORMATION 

CAMERA MOUNTING ADAPTER AND HOOD 



016-0217-00 


.$115 


016-0295-01 


$90 


016-0224-01 


S149 


016-0299-00 


$100 


016-0225-04 


$90 


016-0301-01 


$115 


016-0226-01 


$85 


016-0306-01 


$100 


016-0228-01 


$120 


016-0327-01 


$175 


016-0243-00 


$145 


016-0342-00 


$235 


016-0244-00 


$110 


016-0357-01*5 


$20 


016-0248-01 


$95 


016-0358-01 •« 


$20 


016-0249-06" 


$105 


016-0359-01" 


$21 


016-0263-00 


$100 


122-0894-01 •« 


$55 


016-0269-03 


$115 


122-0896-01"' 


$60 


016-0269-04*2 


$110 







Included with C-50 Series Cameras. 
Adapter and lens included with C-31B Op- 
tion 01 Cameras. 
' Adapter and lens kit included with C-SOB 
Option 01 Cameras. 

Included with Standard C-30B, C-31B 
Cameras. 

Included with C-5C and C-5C Option 01 
Cameras. 

Included with C-5C Option 03 Cameras. 
Included with C-5C Option 02 and Option 
04 Cameras. 

Included with C-4 (Standard). 
Included with C-4 Opt 02 and Opt 03. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



507 



"rZW CAMERA 
CI FX REFERENCE 



COMMONLY USED POLAROID FILMS 
Shaded text indicates films available through Tektronix.*' 















CRT Recording Uses 






















1 






Film Type 


ASA Equivalent Speec 


Development Time 
(seconds at TS'F) 


Format 


Resolution 


Characteristics 


Repetitive 


Stored 


Single Sweep 


Video Display 


Scintillation Type DIsp 


Color Displays 


Scanning Electron 
Microscope 



3V<x4V4-ln. Pacl( Films— Actual image area 7.3x9.5 cm (2Vix3%-in.), 8 prints per pacl( 



611*' 


200 


45 


PR 


20 


Low Contrast, Wide Gray Scale 










%^ 




• 


612'» 


20,000 


30 


PP 


20 to 25 


High Contrast 
















665"* 


75 


30 


N 


160 to 180 


Medium Contrast, Wide Gray Scale 








• *< 








PP 


14 to 20 


107 


3000 


15 


PP 


16 to 20 


Medium Contrast 


• 


• 


• 


• 








084 


3000 


15 


PP 


16 to 22 


Medium Contrast 


• 






• 








667''"» 


3000 


30 


PP 


11 to 14 


Medium Contrast, coaterless 






• 


• 








669'» 


80 


60 


CP 


11 to 14 


Balanced for Color— Electronic Flash 


• 






• 








691 '» 


80 


4 mm 


CT 




Includes Mounts 


• 






• 


• 






AutoFlim (For C-7 only)— Actual image area 10x7.5 cm (4x3 In.), 10 prints per pack 


331*i*3«« 


400 


60 


PP 


20 


Medium Contrast, 
Extended Gray Scale 


• 


• 












339*1 •«•• 


640 


>60 




7 to 9 


Medium Contrast, High Speed Color 








• •2 








4x5 Films— Actual Image area 9.0x11.4 cm (3V^x4V^-ln.) 


55 

55 P/N 


50 


20 


PP 


22 to 25 


Medium Contrast, Wide Gray Scale 


• 


• 




• 








N 


150 to 160 


57 


3000 


15 


PP 


16 to 20 


Medium Contrast 






• 


• 








553 

(8 Pack) 


800 


30 


PP 


16 to 22 


Medium Contrast 


• 


• 













Polaroid Roil Film Bacl(s are no longer available from Tektronix on new cameras. Polaroid still manufactures some roll films. . . 
Call their toll free number 1-800-343-5000 for roll film availability. 



y Prrferred film fur application. 

• Acceptable performance. 

' ' No coating required. 

Requires electronic scan reversal to yield a cor- 
rect reading image. 
Seconds at 75° F. 

" Similar to Tyt>e 611. 

" Allow prints to be made from negative; good for 

documentation or publicatio7is. 
' " Available from Tektrtmix. See right. 
PP= Positive PritU 
N = Negative 
CP = Color Positive Print 
Cr= Color Transparency 
NT =.\'rf/n tire Transparency 




POLAROID PACK FILMS 
AVAILABLE FROM TEKTRONIX 

Recommended for all cameras with a Polaroid 3y4x4'/4 inch Pack Back. 



S65 



t200 



$80 



Polaroid AatoFllm (C-7 only). 
Type 331"— B&W print, with ex- 
tended gray scale (400 ASA). 
(3 twin packs) 60 prints. Order 
006-6815-00 

(10 twin packs) 200 prints. 
Order 006-6816-00 

Type 339 •"—Color print (640 ASA). 
(3 twin packs) 60 prints. Order 
006-6813-00 

(10 twin packs) 200 prints. 
Order 006-6814-00 »240 

' Type 331 (ASA 400) is a black-and-white-print 
film with extended-grayscale for recording the 
full range of brightness levels displayed on video 
niojiitors and scope CRT's. At present there is no 
high-speed AutoFilm, thus the C-7 is not useful 
for recording fast single sweeps. 

■ 2 339 (ASA 6U0) is a fast color film for color 
CRT d isplays It 's not recommended for normal 
CRT recording because it produces a print with 
a reversed or mirror image qf the CRT display 
unless the display is electronically reversed 
before making the exposure. This is a function 
of the film design and not of the C-7. 

For technical assistance on Polaroid films and backs call Polaroid directly (800) 343-5000 toll free within 
the U.S. Outside the U.S., Polaroid has Service Centers and Offices, or write Polaroid Corp,, 784 Memorial 
Drive, Cambridge, MA 02139, 



Type 667— B&W print, no coating re- 
quired (3,000 ASA). (3 twin packs) 48 
prints. Order 006-6824-00 t46 
(25 twin packs) 400 prints. 

Order 006-6825-00 $365 

Type 612— B&W print, high contrast 

(20,000 ASA). (3 single packs) 24 prints. 

Order 006-6822-00 $38 

(50 single packs) 400 prints. 

Order 006-6823-00 $595 

Type 669— Color print (80 ASA). (3 

twin packs) 48 prints. Order 

006-6826-00 $70 

(25 twin packs) 400 prints. 

Order 006-6827-00 $520 

Type 691 — Color transparency with 

mounts, (80 ASA). (3 single packs) 24 

trans. Order 006-6845-01 $42 

(50 single packs) 400 trans. 

Order 006-6845-02 $660 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



TITL/ LOW COST 
Cl\ CAMERA 




standard C-5C (with flash). 



C-5C 

TYPICAL APPLICATIONS 

• Oscilloscopes 

• Small Video Displays 

• Medical Imaging/Ultrasound 

• Nuclear Medicine 

• CAD/CAM Displays 

BENEFITS 

• Lightweight— Easy to Use 

• No Focusing Required 

• Fits Most Tek and non-Tek Scopes 

• Covers Widely-Used 8x10 cm and 
9.8x12.2 cm CRT Displays 

FEATURES 

• Uses Polaroid 3V4x4V4 In. Pack 
Films 

• Graticule Flash 

• Hood Mounts to CRT Bezel 

• Electronically-Controlled Shutter 

• Interchangeable Adapter Hoods 

Versatile Performance at Low Cost 

If your application doesn't require special 
photo techniques, such as recording fast 
single sweeps, the C-5C will satisfy your 
documentation needs for a versatile 
general-purpose CRT camera at a friend- 
ly price. 

The C-5C uses standard Pblaroid 3'/4 x4'/4 
in Pack Film; i.e., 667, 665, etc. See page 
510 on Polaroid films available from 
Tfektronix. 



CHARACTERISTICS 

Aperture — Fixed at f/16. 
Lens — Three glass elements. 
Magnification— 0.67 or 0.85. 
Relative Light-Gathering Ability— 0.02. 
Shutter — Electronic; 1/10 to 5 s; time. 
Field of View— 9.8x12.2 cm (0.67 magnifica- 
tion) or 8.0x10.0 cm (0.85 magnification). 
Power- The C-5C requires (4) AA alkaline bat- 
teries (not included). Battery holder inside 
camera. 



PHYSICAL CHARACTERISTICS*^ 



Dimensions 


mm 


In. 


Width 


168 


6.6 


Height 


140 


5.5 


Depth 


257 


10.1 


Weights » 


kg 


lb 


Net 


1.4 


3.0 


Shipping 


1.9 


4.1 



• I Standard C-5C. 



The C-5C and C-7 are separate camera 
systems; therefore, a C-5C cannot be con- 
verted Into a C-7 and vice versa. However, they 
do use the same hoods and flash assemblies. 



ORDERING INFORMATION 

Camera includes one hood. Additional hoods 
purchased separately, see below. 
C-5C Camera $495 
Includes: Adapter hood (016-0357-01); flash 
unit (016-0642-02); battery holder, instruction 
manual (070-2824-00). 

OPTIONS 
Option 01—016-0357-01 adapter 
hood, no flash. - *30 

Option 02—016-0359-01 adapter 
hood, no flash. - $30 

Option 03—016-0358-01 adapter 
hood with flash. NO 
Option 04—016-0359-01 adapter 
hood with flash. NC 

OPTIONAL ACCESSORIES 
For ordering films see page 510. 
Large Viewing Door — Fits all three 
mounting adapter hoods. (Included 
with C-5C Options 01 and 02.) 
Order 016-0630-00 »9 
Graticule Flash Unit— Fits all three 
mounting adapter hoods. (Included 
with C-5C and C-5C Options 03 and 
04.) Order 016-0642-02 »I65 
Additional Mounting Adapter 
Hoods — 

Requires flash unit or large viewing 
door 

(C-5C and C-5C Option 01) 

Order 016-0357-01 «20 

(C-5C Options 02 and 04) 

Order 016-0359-01 »21 

(C-5C Option 03) 

Order 016-0358-01 »20 

Special pricing, terms, and conditions are 
available to qualified OEMs. Contact your local 
Tektronix Sales Engineer for complete 
Information. 



FEATURES COMMON 
TO C-5C AND C-7 

ELECTRONICALLY-CONTROLLED 
SHUTTER 

Both the C-5C and C-7 use a highly 
reliable and accurate shutter which is 
easily acljusted and triggered by conve- 
nient panel controls. The shutter can al.so 
be triggered remotely by an optional foot 
switch via the Shutter/Remote Trigger 
jack. 

GRATICULE FLASH 

For scopes with a non-illuminated 
graticule. A v"ariable-intensity xenon flash 
makes the CRT phosphor glow and even- 
ly backlight the graticule. The flash unit 
also comes on the C-5C Options 02 and 03 
or C-7 Options 02 and 04, and can easily 
be retrofitted on C-5C's or C-7's that don't 
have it. 

AN ADJUSTABLE LENS SYSTEM 

To accommodate different-size CRT 
displays you can easily configure the 
three-element f/16 glass lens system to 
0.67 or 0.85 magnification, with no focus 
ac^ustment required. 

CAMERA-TO-PRODUCT COMPATIBILITY 

The C-5C and C-7 cover the most widely- 
used CRT displays: 8x10 cm and 9.8x12.2 
cm. They can be used with most Tfek and 
non-Tfek scopes. Please see the "Camera 
Guide" on pages 507-508. 

ADAPTER HOODS 

As listed in the table below, one of three 
interchangeable adapter hoods comes 
with each model of the C-5C or C-7. The 
hoods are easily changed by removing 
four screws inside the hood. Additional 
hoods can be ordered separately. 

CRT VIEWING DOORS 

A door on the fleish unit provides a direct 
view of the CRT. Non-flash models 
replace the flash unit with a large lift-up 
viewing door (016-0630-00). 

EASY CAMERA-TO-INSTRUMENT 
MOUNTING 

For convenient mounting and removal, 
the adapter hood mounts into a groove 
atop the CRT bezel and swings down 
snugly around its perimeter. 



C-5C AND C-7 ADAPTER HOODS 





016-0357-01 


016-0359-01 


016-0358-01 


Hood Dimensions*^ 


cm 


in. 


cm 


in. 


cm In. 


Height: Inside 


13.0 


5.13 


10.5 


4.13 


9.5 3.74 


Outside 


13.7 


5.38 


11.2 


440 


11.2 4.41 


Width: Inside 


14.2 


5.60 


12.0 


474 


11.8 4.65 


Outside 


14.9 


5.85 


12.7 


4.99 


13.1 5.14 



All dimensions are approximate since each hood has additional plastic notches and grooves 
for mounting onto the CRT bezel. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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TdL^ MOTORIZED 
I LllA CAMERA 




C-7 Option 02 with ejected print. 





TYPICAL APPLICATIONS 

• Clean Rooms 

• Medical Imaging/Ultrasound 

• Nuclear Medicine 

• Oscilloscopes 

• Instrument CRT Displays 

• Small Video Displays 

BENEFITS 

• No Focusing Required 

• Film Auto Ejects and Self Develops 

• Dry Prints in a Minute 

FEATURES 

• Uses Integral Polaroid AutoFilms™ 

• Graticule Flash 

• Motorized Film Back 

• Electronically-Controlled Shutter 

• Snap-on Print-Hold Chamber 

• Buzzer Alarm For Low Batteries and 
Last Print 

This general-purpose CRT camera incor- 
porates Polaroid's AutoFilm^" system 
which includes a motorized film back, 
two integral films, and a snap-on print 
holding chamber 

After each exposure, the film automati- 
cally ejects and self -develops to a clean 
dry print with no peeUng, development 
timing, or coating necessary. 

In less than four seconds after an ex- 
posure, the camera is ready to take 
another picture while the exposed films 
are developing. 



You don't touch the exposed prints while 
they're developing, which is especially 
important in medical and clean-room ap- 
plications where the handUng of film 
might cause chemical contamination. 
Prints are collected in a light-tight, snap- 
on holder. 

In addition, the film-back's rollers require 
infrequent cleaning since the processing 
chemicals are sealed within the print and 
don't contact the rollers. 

The C-7/AutoFilm™ system is certified 
for use in Class 100 cleanrooms. 

Wide Product Compatibility 

The C-7 uses the same adapter hoods as 
the C-5C and can be used with most 
Tektronix oscilloscopes and small 
monitors. Non-lfek displays can also be 
photographed if the instrument has a Tbk- 
style CRT bezel, or if the camera can be 
held up to the CRT. 

Audible Alarms 

An exposure counter in the filmback 
monitors the film supply, and sounds an 
alarm when the last film ejects. A buzzer 
also sounds to indicate low voltage input. 

Polaroid Autofilm 

The C-7 Camera uses Polaroid's 
AutoFilm™ exclusively in its motorized 
fUm back. AutoFilra comes in convenient 
10-exposure packs. 

The AutoFilm's usable image area is 4x3 
inches; the actual image size on the film 
depends, of course, on the lens magnifica- 
tion setting and the size of the CRT 
display. For additional information on 
Polaroid Autofilm, see page 510. 

CHARACTERISTICS 

OPTIONAL/MECHANICAL 

Relative Aperture — Fixed at f/16. 
Magnification Factor— 0.67 or 0.85. 
Lens — ^Three glass elements. 
Relative Light-Gathering Ability— 0.02. 
Field of View (Nominal)— 8.1x10.7 cm 
(13.4-cm diagonal) at 0.85 mag; or 
10.3x 13.8-cm (17.3-cm diagonal) at 0.67 mag. 
Shutter — Electronic Actuated: 1/10 to 5 s, 
open-shutter mode. 

Remote Shutter Jack — Open collector TTL 
compatible (for use with foot switch). 
Time Between Shots — = 4 s (plus shutter 

time). 



Audible Indicators (Buzzer)- Out-of-Film 
Warning: After tenth print is ejected, buzzer 
will sound for approximately one second. Low- 
or High-Voltage Warning: Buzzer will sound 
during the film-eject cycle when the batteries 
start to get weak. 

Status Outputs — Various status outputs 
(switch closures and openings) such as "end 
of film," "dark slide," etc., are available only 
as a modified product. 

POWER REQUIREMENTS 

The C-7 requires external power from an ac 
power supply, battery pack, or a customer sup- 
plied source via a Lemo connector 
Voltage— 8 V to 12 V. (Can be configured for 
5 V to 12 V, see service manual.) 
Current — Idle: •= 1 mA. Maximum: 3 A for 10 s. 
Mechanical Interface — Lemo type connector 
(cable end connector, Tfektronix part number 
131-0778-00). 

POWER SUPPLIES (OPTIONAL) 

110 V (119-1847-02)— Output Voltage: 9.5 V 
nominal. Output Current: 1.5 A nominal, 3 A 
peak. Line Voltage: 90 to 132 V ac, 50 to 60 Hz 
nominal. 

Battery Pack (016-0799-01)— Number of 
Cells: Eight. Type of Cells: AlkaUne or NiCad 
AA. (Batteries not included, velcro strips 
included.) 



PHYSICAL CHARACTERISTICS 



Std C-7 w/Flash 






Dimensions 


mm 


in. 


Width 


180 


7.1 


Height to top of flash 


196 


77 


Height with chamber 


264 


10.4 


Depth 


251 


9.9 


Weight « 


kg 


lb 


Net 


1.3 


3.7 


Shipping 


2.6 


5.8 



Hoods — Uses C-5C adapter hoods. Refer to 
hood's dimensions on page 511. 

The C-5C and C-7 are separate camera 
systems; therefore, a C-5C cannot be con- 
verted into a C-7 and vice versa. However, they 
do use the same hoods and flash assemblies. 
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To order, call your local Tektronix Sales Office, or call Tek's National IMarketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



TZW MOTORIZED 
_r\ CAMERA 




Shown aboire: C-7 and options. Rear left to right: Standard C-7, with Option 01, with Option 
02, with Option 03, with Option 04, with Option 05, with Option 20, OEM camera with view 
ports. Front left to right: Print holding chamber, foot switch, battery pack, service manual, 
110 V ac power supply. 



ORDERING INFORMATION 

C-7 re<4uires a power source (does not come as 
a standard accessory). Order Opt 30* Opt 31 • ', 
or use your own power via Liemo connector. 

C-7 Camera with Flash $610 
Includes: Adapter hood (016-0357-01); print 
holding chamber (122-1039-00); circuit board 
covers for 0.67 mag (200-3074-00); for 0.85 mag 
(200 3031-00); operator manual (070-5127-00). 

OPTIONS 
Option 01—016-0357-01 Hood and 
no Flash. - $30 

Option 02—016-0359-01 Hood and 
Flash. NC 
Option 03—016-0359-01 Hood and 
no Flash. -$30 
Option 04—016-0358-01 Hood and 
Flash. NC 
Option 05—016-0358-01 Hood and 
no Flash, -$30 
Option 20 — Camera Body Only, 
no Flash or Hood. - $40 

Option 30* '—With 016-0799-01 Bat- 
tery Pack (batteries not included). + $37 
Option 31 ''—With ac Power Supply 
(110 V). +$65 
*' One of each power source can be ordered. 

OPTIONAL ACCESSORIES 
Polaroid AutoFilm— Type 331- 
B&W print, with extended gray 
scale (400 ASA) 3 twin packs 
(60 prints). Order 006-6815-00 $65 
10 twin packs (200 prints). 
Order 006-6816-00 $200 
TVpe 339-Color print (640 ASA) 
3 twin packs (60 prints). 
Order 006-6813-00 (SO 
10 twin packs (200 prints). 
Order 006-6814-00 $240 
Extra Print Holding Chamber- 
Order 122-1039-00 $22 
Foot Switch With 8-ft Cable- 
Order 260-1189-02 $22.50 
Extra Battery Pack With Lemo 
Connector — Batteries not included. 
Order 016-0799-01 $40 
Lemo Connector for Power-In — 
Order 131-0778-00 $17 
AC Power Supply — 8-ft cable with 
Lemo Connector, 110 V ac Version. 
Order 119-1847-02 $90 
Service Manual — C-7 Camera. 
Order 070-5051-00 $10 

For additional hoods, graticule flash unit, or 
large viewing door, see C-5C Optional 
Accessories section on page 509. 

Special pricing terms and conditions are 
available to qualified OEMs. Contact your local 
Tektronix Sales Engineer for complete 
Information. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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T LOW COST 

I L.r\ CAMERA 




standard C-'t Hand-Held Camera. 



C-4 



TYPICAL APPLICATIONS 

• Oscilloscopes 

• Instrument CRT Displays 

• PC Terminals 

• Video Displays 

• Medical Imaging/Ultrasound 

• CAD/CAM Displays 

BENEFITS 

• Hand Held— Easy to Use 

• Widest Product Compatibility 

• Adapts to Most Tei< and Non-Tek 
Scopes and CRT Displays 

• No Focusing Required 

FEATURES 

• Uses Polaroid 3V4x4V4 in. Pack 
Films 

• Rugged Mechanical Shutter 

• Adjustable Lens Aperture 

• Six Snap-on Adapter Hoods 

The C-4 is a versatile high-quality CRT 
camera at a budget price. It produces 
sharp photos with convenient Polaroid 
Pack Films that develop in seconds to 
clear prints or transparencies. From 
oscilloscopes to video displays. . .the C-4 
is an ideal CRT camera for the lab, 
classroom, medical facility, TV studio, and 
design bench. 

A Snap to Use 

Simply hold the C-4 up to the CRT and 
pull the shutter trigger. You can easily 
make quality pictures after just a few 
minutes of self study with the camera 
and manuEil. No specisd photographic skill 
or training is required! 

The C-4 has a contoured pistol grip and 
squeeze-style shutter trigger for easy one- 
hand operation. A four-element glass lens 
system requires no focus ac^ust, and pro- 
jects a sharp image over the entire film 
area with virtually no distortion. 



Handy and Portable 

Since the C-4 is light and hand held to the 
CRT, you can easily move it between test 
locations and instruments without hav- 
ing to fuss with adapter hardware. 

The Adapter Hoods 

The adapter hoods are a key part of the 
C-4 system: they block out ambient light 
and place the camera at the correct ob- 
ject distance from the CRT screen. A cor- 
rector lens in each hood provides a fo- 
cused film image and proper magnifica- 
tion for the hood's field of view. The 
hoods are secured to the camera body by 
two snap locks for quick changing. 

Recommended Use 

We recommend the C-4 for scopes with 
an illuminated graticule, or with a storage 
display that can backlight the graticule 
with floodguns. On scopes with a nonil- 
luminated graticule, the C-4 will record 
only the waveform. (The Ttektronix C-5C 
Camera with flash is recommended for 
scopes with an unilluminated graticule.) 

Film 

The C-4 uses Polaroid 3'/4x4V4 Pack Film. 
A table on page 510 describes eight types 
of film, and lists our recommendations for 
best use. 

Camera-to-Product Compatibility 

Six interchangeable adapter hoods fit the 
C-4 to most Tfek Eind non-lfek oscilloscopes 
and CRT displays. Please see the "Video 
Product Guide" table for camera-to- 
product recommendations. 

Useful with Other Products, Too 

With its many various-size adapter hoods, 
the C-4 can also be used with other CRT- 
based instruments that aren't listed in the 
"Compatibility Guides." lb help deter- 
mine if there's an adapter hood to fit such 
products, check the hood front-lip dimen- 
sions in the "Adapter Hood Selection 
Guide' ' on the next page. (The hoods can 
fit around the CRT bezel or they can fit 
inside the bezel against the CRT face 
itself.) 

Also use the same "Selection Guide" to 
determine if the "Scope Hood" has 
enough "Field of View" to fully record 
the CRT display. 

CHARACTERISTICS 

Aperture — f/32 to f/4.5 (continuously 
variable). 

Lens— Four glass elements. 

Focal Length — 105 mm nominal (without 

iiood). 

Magnification — Dependent on hood. See 
Adapter Hood Selection Guide. 
Resolving Power — At Center: At least 
6 lines/mm. At Camera: At least 3 lines/mm. 



Relative Light Gathering Ability— See 

Adapter Hood Selection Guide. 

Field of View — Dependent on hood. See 

Adapter Hood Selection Guide. 

Shutter — Mechanical; V,25 s to 1 s, and bulb. 

Synchronization — X-sync switch closure 

occurs when the shutter reaches its fully open 

position. 

C-4 VIDEO PRODUCT 
COMPATIBILITY GUIDE 

The following lists compatibility currently 
tested. Please refer to pages 508 and 509 for 
determining compatibility with products not 
listed. 





C-4 Video Hood 


Display 


Opt 11 


Opt 12 


Option 10 hood fits the 11401*' 
and 11402*' equivalent time 
scopes 






Tektronix: 4104(A). 4105(A), 
4106(A). 4107(A) 




*^ 


Ann Arbor Ambassador*'*' 






Apple II Monitor G0905 






Apple Macintosh Display 






Compaq "Plus"*^ 






DEC VR-24r' 






DEC MATE II VR-201A*2*3*' 






Heathkit H-19*2 






IBM PC Jr Monitor 4863*' 






IBM Color PC Monitor 5153 






IBM PC Portable 






NEC JB-1201M Monitor 






Panasonic TR-930 Monitor 






Quad Chrome Color Monitor 






Sony KV1217 Color Monitor 






Tandy Color Monitor 16-230 






Zenith ZVM-122*2 






Zenith Z\IUA2V^'* 






Zenith ZVM-135 







Cuts off some of the CRT 
' ' Tbnds to have soft focus. 

*^ f\tssibte light leaks since CRT has less curvature 
than the hood. 



" Optical distortion more noticeable. 
Note: Will not work on: 

• Tik: 4025, 4027, or 4050 Series. 

• Thndy Computers with built-in CRTk 

• Apple lie Monitor A2M2010. 

For additional hoods, see next page. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width 


180 


7.4 


Height 






With pistol grip 


236 


9.3 


Without pistol grip 


119 


47 


Depth 






With standard hood 


363 


14,3 


Without standard hood 


185 


7.3 


Weight « 


kg 


lb 


Net 






With standard hood 


1,0 


2,1 


Without standard hood 


0.8 


1,8 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



TCU' LOW COST 
I Lir\ CAMERA 




C-4 Camera Body with hoods: (Left to Right) Option 12, Option 11, Option 10, Option 02, 
standard, and Option 03. 



ORDERING INFORMATION 

Additional hoods must be purchased separate- 
ly. See Adapter Hood Selection Guide. 
C-4 Camera S410 
Includes: Body; Pistol Grip (122-0901-00); hood 
(122-0894-01); operator manual (070-5000-00). 

OPTIONS 
Option 01— Delete Hood 
(Body only). -$45 
Option 02— Substitute 122-0895-01 
Hood. NC 
Option 03— Substitute 122-0896-01 
Hood. NC 
Option 10— Substitute 122-0897-01 
Hood. +»40 
Option 11— Substitute 122-0898-01 
Hood. +$40 
Option 12— Substitute 122-0899-01 
Hood. + $65 

OPTIONAL ACCESSORIES 

Split-Image Focus Plate — Fits into the pack 
film back (with no film loaded, useful to deter- 
mine if image is properly in focus and entire- 
ly within the camera's field-of-view). 
Order 387-0893-02 $5.50 
Color Filter Kit — Consists of 40.5-mm screw- 
in 85B filter, corrects the color film balance for 
most color CRR. 

Order 122-0909-00 $16 
For ordering films, see page 304. 
Special pricing terms and conditions are 
available to qualified OEMs. Contact your local 
Tektronix Sales Engineer for complete 
Information. 



ADAPTER HOOD SELECTION GUIDE 
Extend the C-4's flexibility with additional snap-on hoods 
SCOPE HOODS 



Scope Hood 
Part Number 


Dimensions'* 


Relative Light 
Gathering 


Field of 
View*' (cm) 


Magnification 


Hood 
Net Weight 


Hood Price 
Only 


Nominal Front Lip 


Hood 
Length*'*' 


Heis 




Width*' 


mm 


in. 


mm 


In. 


mm 


In. 




lb 


122-0894-01 
with Std C-4 


108 


4.2 


122 


4.8 


178 


72 


015 


9.1x11.87 


0.8 


01 


0.3 


$55 


122-0895-01 
with Option 02 


132 


5.2 


143 


56 


206 


81 


018 


10.4x13.5 


0.7 


02 


0.4 


$60 


122-0896-01 
with Option 03 


80 


32 


100 


3.9 


171 


6.8 


014 


8.0x10.0*2 


0.85 


01 


0.3 


$60 



VIDEO HOODS 



Video Hood 
Part Number 


Dimensions*' 


Magnification 


Hood 
Net Weight 


Hood Price 
Only 


Nominal Front Lip 


Dlag 


onal 




Helgiit 


Width 


Inside 


Outside 


He 


Od 
j|th*» 


mm 


in. 


mm 


In. 


mm 


In. 


mm 


In. 


mm 


in. 


kg 


lb 


122-0897-01 
with Option 10 


114*3 


4.5*3 


159*3 


63*3 


183 


7.2 


188 


7.4 


244 


96 


0.55 


0.3 


07 


$ 90 


122-0898-01 
with Option 11 


127*3 


5.0*3 


168*3 


6.6*3 


211 


8.3 


213 


84 


257 


101 


055 


0.3 


07 


$ 90 


122-0899-01 
with Option 12 


186*" 


73*" 


262*" 


10.3*" 


318 


12.5 


323 


12.7 


404 


15,9 


035 


0.6 


1.4 


$110 



*' Nominal dimensions. 

*2 Image size is limited by front opening of the hood. 

•3 For outside dimensions add 0.30 cm (0.12 in.) to each value. Each wall thickness nominally is 0.15 cm (0.06 in.). 
•" Fhr outside dimensions add 0.14 in. to each value. Each wall thickness nominally is 0.07 in. 
From mounting surface to front lip. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll tree: 1-800-426-2200, Ext. 99. 
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""CL/ COMPACT 

L_r\ HIGH PERFORMANCE CAMERAS 




C-30 Option 01 (With Corrector Lens Off) 



C-30 Series 



BENEFITS 

• Adaptable to Many Instruments 

• Fast Light-Gathering Ability, With 
C-31B (0.5 Mag) 

• OEM Pricing on C-30B 

FEATURES 



adapters for these products are not sup- 
plied with option 01 and must be ordered 
separately. (Refer to pages 508, 509). 

The C-31B's 0.5 Magnificationmakes it the 
fastest writing speed camera in the C-30B 
Series. This is ideal for recording fast 
single-sweep traces. 

C-30B 

The C-30B is a versatile, general purpose 
camera for scopes that have 0.8-cm/div 
CRT^. It is the only Tfektronix oscilloscope 
camera that features continuously 
variable magnification (from 0.7 to 1.5) 
giving you greater photographing flexi- 
bility. The C-30B is recommended for the 
453, 454, 485 and 491. 

The C-30B Option 01 provides an expand- 
ed field of view by adding a corrector lens 
and different mounting adapter. This 
allows photographic coverage of an 
8 X 10-cm CRT screen without vignetting. 
Option 01 is recommended for the 2400 
Series, 455, 464, 465, 465B, 466, 468, 475, 
and 475A oscilloscopes. 

Option 01 is optimized for use at 0.8 mag only. 



C-31B 

The C-31B's f/1.3, 0.5-magnification lens 
offers the fastest writing speed for 2400- 
and 400-Series oscilloscopes. The image 
size on the print will be approximately 
one half the size of the C-30B's. The C-31B 
is recommended for the 453, 485, 491, 
and 454 if you need fast writing speed 
capture of single-sweep traces. 

The C-31B Option 01 provides an expand- 
ed field of view. This allows photographic 
coverage of CRT screens up to 8xl0-cm. 
Option 01 is recommended for the 2400 
Series, 455, 464, 465, 465B, 466, 468, 475, 
and 475A oscilloscopes. 



CHARACTERISTICS (C-31B) 

Aperture — Variable from f/1.3 to f/16. 
Lens Speed— f 1.3 

Magnification — Fixed at 0.5 (0.43 on Option 
01). 

Resolving Power — At Center: At least 30 
lines/mm. At Comers: At least 15 lines/mm. 
Relative Light-Gathering Ability— 2.7 (2.9 
on Option 01). 

Shutter — Mechanical; 1/125 to 1 s; bulb and 
time. 

Synchronization— X-sync contact closure. 
Field of View — Standard: 7 cm x 9 cm. Option 
01: 8 cmxlO cm. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width 

Height 

Depth 


231 
140 
269 


9.2 
55 
10.6 


Weight » 


kg 


ib 


Net 

Shipping 


3.1 
5.4 


6.8 

11.0 





ORDERING INFORMATION 



("P" denotes that the camera has a 3x4 in. 
pack film back. All models include Polaroid 
pack film back.) 

C-30BP Camera $1,600 
Includes: Polaroid pack film back with split im- 
age focus plate (122-0752-02); mounting 
adapter (016-0306-01); instruction manual 
(070-2825-00). 

Option 01— Expanded Field of View. + $65 
Includes: Same as C-30BP except with 
016-0269-03 mounting adapter and corrector 
lens (352-0341 01). 

C-31BP Camera $1,860 
Includes: Same as C-30BP, except instruction 
manual 070-2869-00 instead. 
Option 01— Expanded Field of View. + $65 
Includes: Same as C-31BP except with 
016-0269-03 mounting adapter and corrector 
lens (122-0980 00). 



• Cover 0.8 cm/div CRTs (Standard 
C-30) 

• Optimized for 8x10-cm dTTs (C-30 
Option 01) 

• Continuously Variable Magnification 
(C-30B) 

• Writing Speed Enhancer Available 

• Interchangeable Backs 

• Swings Away for CRT Viewing 

Dual swing-away hinges allow the camera 
to be swung out of the way, either to the 
left or right, for direct viewing of the CRT. 
The cameras are focused using a split- 
image focus plate placed inside the 
Polaroid back. Graflok back cameras use 
the Graflock's built-in viewing glass. Both 
use highly reliable mechanical shutters 
with a f/1.9 (C-30B) or f/1.2 (C-31B) lens. 

The standard versions of the C-30B and 
C-31B are primarily for use on the older 
400-Series portables that have 0.8 cm/div 
CRTS. 

Option 01 adds a slip-on corrector lens 
and a different mounting adapter 
(016-0269-03) for coverage of 8xI0-cm 
displays, such as for the 2400 Series, 465, 
etc. Option 01 can also be used on some 
7000- and 5000-Series Lab scopes; 300 
Series; Sony/Tfek portables; and some 600 
Series monitors. Appropriate mounting 



CHARACTERISTICS (C-30B) 

Aperture — Variable from f/1.9 to f/16. 
Lens Speed — f/1.9. 

Magnification— Variable from 0.7 to 1.5 (0.8 
magnification on Option 01 with C-30B set to 
1.0 magnification). 

Resolving Power — (at 1:1 magnification). At 
Center: At least 25 lines/mm. At Corners: At 
least 10 lines^'mm. 

Relative Light-Gathering Ability— 1.0 (0.9 
on Option 01). 

Shutter— Mechanical; 1/125 to 1 s; bulb and 
time. 

Synchronization Output — X-sync contact 
closure. 

Field of View— Standard: 7.0x9.0-cm. Option 

01: 8.0xl0.0-cm. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Width 


191 


7.5 


Height 


130 


5,1 


Depth 


254 


104 


Weight = 


kg 


Ib 


Net 


2 2 


4,8 


Shipping 


41 


9.0 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



""IZIZ HIGH WRITING SPEED CAMERAS 
Cr\ GENERAL PURPOSE CAMERAS 



C30B/C31B continued 




CONVERTING OPTION 01 MODEL 
TO STANDARD MODEL 

The Option 01 versions of the C-30B and C-31B 
Cameras can be converted to standard models 
by simply removing the corrector lens, remov- 
ing the mounting adapter, and adding the 
016-0306-01 mounting adapter. 

CONVERTING STANDARD MODEL 
TO OPTION 01 MODEL 

A standard-model C-30A/B or C-31B can be 
converted to an Option 01 model by means of 
a conversion kit which contains a mounting 
adapter (016-0269-03) plus the appropriate cor- 
rector lens. 

Std C-30A/B to Option 01— 

Order 016-0301-01 $115 

Std C-31B to Option 01— 

Order 016-0269-04 «110 



OPTIONAL ACCESSORIES 
(C-30 SERIES) 
Mounting Adapters — See pages 508-509. 
Writing-Speed Enhancer — (For 
C-30A/B and C-31B) Increases effec- 
tive film speed about 3X for 3,000 
speed film. Now supports 20,000 ASA 
(612) film. Installs in minutes. See page 
506. Order 016-0284-02. S290 
Polaroid Pack Film Back— Accepts 
Polaroid 3x4 in. pack film for C-30A 
and C-30B. Standard on "P" models. 
(Focus plate included.) Order 
122-0752-02. $200 
Split-Image Focus Plate— Order 
387-0893-02. $5.50 
Graflok IVpe 4 x 5 in. Back — ^Accepts 
Polaroid Land 4x5 in. film holders, 
standard cut-film holders, filmpack 
adaptors, roll-film holders (except 
heavy motorized roll film holders). 
Order 016-0487-00. $275 
See page 506 for film holders which 
are required for operation. 
Carrying Case — Molded high-impact 
plastic case with polyurethane foam 
liners to protect your camera in 
transit. 18.5x14.5x8 in. Order 
016-0587-00. $140 
X-Sync Cable— Order 012-0364-01. $30 
Portrait Lens — A slip-on auxiliary 
lens which extends the focus distance 
of the camera so it can be used for off- 
scope photography of scenes such as 
test set-ups. At a maximum distance 
of 21 in. the camera covers 19x21 in. 
Usable on the C-31A or C-31B). Order 
016-0246-02. $38 



C-50 Series 

• Electronic-Actuated Shutter 
(C-51, C-53) 

• High-Resolution images 

• Photometer Exposure Aid 

• Range-Flnder Focusing 

• Interchangeable Film Backs 

• Swings Away From Scope 

The Top of the Line 

The C-50-Series cameras are de- 
signed for use with all Tfektronix 7000- 
Series oscilloscopes, the 11301(A), 
11302(A), and can be adapted to fit most 
5000-Series oscilloscopes and other Tfek 
instruments. Full selection of film backs, 
and acyustable film and shutter speeds 
provide the flexibility to best record your 
measurements. The photometer exposure 
aid, similar to light meters used in con- 
ventional photography, provides an easy 
way to approximate the correct exposure 
for repetitive or stored traces. X-sync con- 
nectors allow the camera shutter to trig- 
ger the event. The camera's built-in view- 
ing tunnel lets you see what's on the 
display when the camera is in place. 



The camera shutter (C-51 and C-53) is 
electrically actuated, open and close, by 
shutter button or remotely through a 
remote-input connector located on the 
side control panel. 

When a C-50-Series camera is used with 
Tektronix 7000-Series, 11301(A) or 
11302(A) oscilloscopes, a three-pin con- 
nector in the scope bezel applies power 
to the camera and receives from the 
camera a pulse for resetting the scope 
sweep when the scope and camera are 
both in single-sweep mode. Also, when 
the scope and camera (C-51 and C-53 on- 
ly) are in the single-sweep mode, the 
" -I- gate" output from the scope can be 
applied to the ' ' + gate' ' input connector 
on the camera to close the shutter five 
seconds after the end of the scope sweep. 

The C-51 and the C-53 are available in rug- 
gedized versions. Contact your nktronix Sales 
Office for further details. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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TEK 



HIGH WRITING SPEED 
CAMERAS 





C-51G (Shown with Option 11 and 12 correc- 
tor lens off) 



C-51 



C-53 



• Fastest Writing Speed 

• Reduced Image Size (O.S Mag) 
on Print 

• Remotely Controllable Shutter 

• Foot Switch Available 

• Writing Speed Enhancer Available 

The C-51 offers the fastest writing speed 
of any Tfek camera. The f/1.2 lens shoots 
images at 0.5 magnification, clearly cap- 
turing fast transients or single sweeps, 
although at some expense to the image 
size on the film. The electric shutter can 
operate at speeds ranging from 1/60 to 4 
seconds and offers bulb, time, and single- 
sweep modes by manual or remote 
control. Two screw-on connector lenses 
for 11301(A)/11302(A) compatibUity are 
available. 



• Medium Speed 

• General-Purpose Camera With 
0.85 Mag 

• Remotely Controllable Shutter 

• Foot Switch Available 

• Writing Speed Enhancer Available 

The C-53, with 0.85 mag lens, provides 
the largest practical image of an 8 x 10-cm 
CRT display on Polaroid 3 '/4 x 4 '4 -inch 
pack film. Its f/1.9 lens and 0.85 
magnification offer somewhat slower 
writing speed. The electric shutter offers 
sjjeeds ranging from 1/60 to 4 seconds and 
can be operated manually or remotely in 
bulb, time, or single-sweep modes. A 
screw-on corrector lens is available for 
11302(A) compatibility 

CHARACTERISTICS 




C-53P (Shown with Option II corrector lens off) C-59AP 



C-59A 



• For Larger CRTs (0.67 Mag) 

• Mechanical Shutter 

• Lowest Priced C-50 Series 

• Photometer Exposure Aid 

• Range-Finder Focusing 

• Internal Battery or External Power 

• OEM Pricing Available 

The C-59A is designed for CRT^ up to 6'A 
inches (10.2xl2.7-cm field of view with 
Polaroid pack film). With the 016-0288-01 
kit, the field of view is expanded to fully 
cover the display and acyacent scale 
readout characters of the Tfek 576 Curve 
lYacer and 5000-Series scopes. Many of the 
features of the higher priced C-50- 
Series are standard on the C-59A: photo- 
meter exposure aid, range-finder focusing, 
bulb/time operating modes, x-sync contacts, 
and film-back interchangeability. 



C-51 



C-53 



C-SSA 



Aperture (N^riable) 



f/1.2 to m 



f/1.9 to f/16 



f/2B to f/16 



fvlagnification 



05 



085 



0.67 



Resolving Power 
Center 



Al least 30 lines/mm 



At least 30 lines/mm 



Nl least 10 lines/mm 



Corners 



/Vt least 15 lines/mm 



At least 15 lines/mm 



At least 4 lines/mm 



Relative light 
Gathering Ability 



3.0 



1.0 



0.65 



Shutter 



Electric: 1/60 to 4 s, bulbtime, and single-sweep modes, manual or 
remote control. Scope's "gate" is used for shutter actuation. 



Mecfianical; 1/125 to 1 s bulb time 



Synchronization 



x-sync switch closure 



x-sync switch closure 



x-sync switch closure 



Power Requirement 



+15V from 7000 Series. 11301(A), or 11302(A) osciltascopes, or an optional battery pack'' 



Field of View 



8x10 cm (with pack film) 



1Q2 X 12.7 cm (wider with 
016-028801 adapter frame/corrector lens) 



"C-5a4 has an internal battery holder (352-0355-(X)), 8AA size alkalines required 02V). 

PHYSICAL CHARACTERISTICS 





C-51 


C-53 


C-59A 


Dimensions 


mm In. 


mm In. 


mm In. 


Width 

Height 

Depth 


248 98 
292 115 
273 108 


191 75 
292 115 
273 108 


193 7.7 
292 115 
273 108 


Weight = 


kg lb 


kg lb 


kg lb 


Net 

Shipping 


43 95 
6i8 150 


2.4 75 
54 12X) 


a2 70 
50 IIjO 



See next page for ordering information. 
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TZ {/' HIGH WRITING SPEED 
_r\ CAMERAS 



C50 



Series 



ORDERING INFORMATION 

"P" Models atvept only Fblaroid pack film. "G" 
Models have a Graflok-type back that requires a 
film holder. 

Note: Optional batteiy pack (016^7(M)2) is re- 
quired when C-51 or C-53 are used on other than 
"(XX) Series or 11301(A)' 11302(A) scopes Battery 
holder (352-0355-00) is supplied standard on 
C-59A. All C-50 Series batteiy packs require eight 
AA size alkaline batteries (not included). 

C-51G Camera $2,600 
Includes: Mounting adapter for all 7000, 5000, 
11301(A) 11302(A) and small 600 Series 
(()16-024JW)6); camera visor (337-0411-02); Graflok 
film back (122-0931-01) with integral focusing 
screen; instruction manual (070-1011-03). 

C-51P Cameia $2,510 
Includes: Same as C-51G except it has a Bslansid 
pack film back (122-0926-02) instead of Graflok 
film back, and a focus plate (,'}87-0893-02). 
Option 11*- Corrector lens for 11301(A) +S90 
Option 12 Corrector lens for 11302(A) +$90 

C-53P Camera $2,090 

Includes: Same as C-51P. 

Option 11- Corrector lens for 11302(A) + $90 

C-59AG Camera $1,500 
Includes: Same as C-51G except instruction 
manual (070-.3632-00). 

Option 11- Corrector lens for 11301(A) +$90 

C-59AP Camera $1,475 
Includes: Same as C-51P, except instruction 
manual (070-3632-00) 

Option 11- Corrector lens for 11301(A) +$90 

C-59A Kit for 576 and 5030 Series— 

Expand-s the field of view to fully cover 
the 6'/^ -inch CRT and attjacent scale 
readout characters of the 576 Curve 
Tracer and 5030-Series oscUloscopea The 
sUp-on corrector lens (352-0293-00) 
reduces the effective magnification of the 
C-59 from 0.67 to 0.5 so it can record the 
entire display on Rilaroid 3'Ax4'/4-in. 
film (for the C-59A camera only). Adapts 
camera to 576, 5030, and 5031. 
Oitier 016-0288-01 $195 

One or both optians can be ordered. 



C-SO SERIES 
OPTIONAL ACCESSORIES 
11301(A)/11302(A) Connector 
Lenses — ^Tliese lenses easily screw in or 
snap on the camera lens. No additional 
tools required. 

(C-51/1 1301(A)) Order 122-1043-00 $90 
(C-51/11302(A)) Order 122-1044-00 $90 
(C-53/11302(A)) Order 122-104M0 $90 
(C-59Ayl 1301(A)) Order 122-1046-00 90 



Adapters — See pages 



Mounting 

507-.508. 

Battery Ru;k—Pit)vides auxiliary +15-V 
power source for using the C-51, C-53 
Cameras with oscilloscopes without 
camera power A three-position mode 
switch on the battery pack also allows 
the camera to be powered from a 
7000-Series oscilloscope or an external 
+ 15-V source. Includes three-pin female 
connectors for external power in 
(131-0716W). Net weight, including bat- 
teries, is 1.2 lb. Requires eight AA size 
allcaline batteries (not included). Order 
016-027002. $340 

Writing Speed Enhancer— Provides 
controlled film fogging to increase writing 
speed by 3x for 3,000 ASA film and 
a:3.5x with 20,000 ASA film. Installs in 
minutes. See page 504 for more 
information. 

(C-51) Order 016-0279-02 $270 
(C-53) Order 016-0300O2 $290 
(C-59A) Order 016-0290-02 $300 

X-Sync Coiuinector Plug — Not 

shown. Order 134-0079-00 $1.50 

Foot Switch— Fbr Remote Shutter Ac- 
tuation of the C-51, C-53, with 8-ft. cable 
Order 260-1189-02 $22.50 

Carrying Case — Holds a complete C-50 
Series camera with extra film backs and 
accessories. Order 016-0177-00 $285 

R>laroid P&cic Film Back— Included 

with "P" models. Order 122-0926-02 $195 

Fbcus Plate — Included with "P" models 

Order 387-0893-02 $5.50 

Graflok TVpe Film Back— Included 
with "G" models (requires a film holder, 
see this page), accepts Ftolaroid 4 x 5-in. 
film holders, standard cut-film holders, 
film-pack adapter^ roll-film holders'' (ex- 
cept heavy motorized models). Includes 
integral focusing screen. 

Order 122-0931-01 $265 

•' Other film holders and adapters (4x5-cm, cut- 
film, back film, or roll film) are available at 
local camera stores. 

•2 Contact your local Sales Office. 



OPTIONAL RLM HOLDERS FOR 
GRAFLOK TYPE BACKS 
(C-50 Series "G" Models or 
C-30 Series with Graflok Back) 

Cameras witli Graflok type Imks must have 
a film holder in order to be functional. 

There are several holders*' that allow the use 
of roll film, or 4 x 5-in. Rilaroid films. Order 
these holders from Tbk, the manufacturer, or 
from your local camera store. 
Pblaroid Land #545 4 x 5 in. Film 
Holder — FV)r Palaroid 4x5 in. Single 
Exposure Film ftckets. 
Order 016-0201-01 $285 
RH/10 120 RoU-FUm Holder— Itn 
exposures 2'/^!x2%-in. for 4x5-in. 
Graflok backs. 

Order 122-0736-01 $385 

Roll film holders are also manufactured by 
several other companies. 

*' Other film holders and adapters 
(4x5-cm cut film, pack film, or roll film) 
are available at local camera Store. 

The following film holders are available only 
throu^ Maroid (1-800-343-5000 in the U.S.). 
Fblaroid ))'550 Film Holder- Fbr Palaroid 
4 X 5-in. pack filras. Holder fits most 4x5 
cameras and instruments equipped with 
Graflok backs, which accept conventional 
4 X 5-in., film holders. 

Polaroid #405 Film Holder— Fbr Polamid 
3'/4x4'/4-in. pack films. Holder fits most 
4 X 5-in. cameras or instruments equipped with 
Graflok backs, which accept conventional 
4 X 5-in. film holders. 



lb order, call your local Tektronix Sales Offk:e, or call Tek's National Marketing Certter. 
Toll free: 1-800-426-2200, Ext. 99. 
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TEK 



PROBES 



THE STRONGEST LINK BETWEEN YOUR TEK 
INSTRUMENT AND RESULTS 



CONTENTS 

Fixtured Microprobes 521 

Handheld Probes 
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11000 Series 530 

Active Probes 533 

Differential Probes 535 

High Voltage Probes 536 

Speciality Probes 539 

Current Probes 540 

Instrument Isolators 544 

Probe Accessories/ 
Replacement Subassemblies . . 547 

Tfek instruments are designed for users 
who place a premium on equipment 
quality and on reliability of results. Tfek 
probes are engineered, assembled and 
tested to provide the most compatible 
link possible between tests instruments 
and the circuits under test. 

No factor is more critical to optimized 
system performance than proper probe 
selection. A probe that's not right for 
your application can mean a significant 
loss in measurement results, plus costly 
delays and errors. 

For over 35 years, Tfektronix had been 
designing probes that are matched not 
only to our scopes, but to your own in- 
strument and application needs. 
Tfektronix offers both Fixtured and Hand- 
held probes to help you optimize signal 
quality, from the device under test, to the 
scope. 

Tfektronix Fixtured mounted probes are 
designed specifically for ATE, manufac- 
turing, and other application areas that 
require testing, either singularly or 
automatically, of circuit boards, hybrids, 
IC's, SMD's, or applicatiorus which require 
high density probing. 

Tfektrotux is continually expanding its line 
of Handheld probes for higher band- 
widths, lower circuit loading, reduced 
aberrations, and increased ruggedness. 
This helps extend and enhance system 
performance. By extending our resistive- 
wire, center-conductor cable technology, 
Tfek lOX Passive probes can transfer a 
signal frequency that exceeds 400 MHz 
and presents minimal loading to the 
circuit. 



Tfektronix modular probes are designed to 
save you money in repair and main- 
tenance over the life of the probe. With 
modularity, you can replace only the part 
of the probe that is defective. The 
modules (probe head, cable, and connec- 
tor/compen.sation box) quickly snap or 
screw together eliminating the need for 
soldering or special tools. Spare modules 
can be ordered and stocked, reducing 
downtime or the need to ship it back for 
repair (see page 545). Modularity, rugged 
construction and highly reliable hybrid 
circuitry make Tfektronix probes a cost ef- 
fective solution to your signal acquisition 
needs. 

You can depend upon Tfektronix probes 
for quality and reliability. Tb back this up, 
all Tfektronix probes carry a one (1) year 
warranty from the date of shipment. 

Tfektronix also offers a wide variety of 
adapters and probe tips which feature 
Tfek's special alloy coating that minimizes 
low current conduction problems. These 
adapters allow you alternative means to 
select the right adapter for acquiring the 
signal from the device under test. 

PROBE SELECTION 

Bandwidth/rise time, input voltage, input 
impedance/circuit loading and aberra- 
tions are all characteristics to evaluate in 
terms of your own application. While 
electrical considerations are of m^or im- 
portance in your selection, physical 
parameters, such as probe length and 
proper tip adapter, can be equally crucial. 
Unecessary cable length for example, will 
decrease bandwidth and increase the 
loading capacitance of the probe. 

THE ABCs OF PROBES 

A comprehensive primer on signal ac- 
quisition probes with sections on 
understanding probe specifications, ap- 
plications, and how to select the best 
probe for your application. Easy to use 
charts and tables speed the selection 
process. 

For your free copy, ask your Tfektronix 
Sales Engineer for Literature 60-W-6053 
or call toll-free in the U.S.A. 
1-800-426-2200. In Oregon, call collect 
(503) 627-9000. 

PROBE AND SIGNALS CONCEPTS 

A 53 minute video tape with a 40-page 
booklet describes practical uses of 



passive, active, and current probes. Em- 
phasis is on selecting the correct probe for 
your application. The video tape is 
available in 3/4 inch U-MATIC, Beta, or 
VHS format. Tb order, contact your local 
Sales Representative and request part 
number 068-0229-XX (specify tape for- 
mat: -00 3/4 inch U-MATIC, -01 Beta, -02 
Beta II, -03 Beta III, -04 VHS). Additional 
booklets are available at $1.50 each under 
Literature number 60-W-6770. 



A 



/ 



Very High Density WaJ'er Probe Card 



P6521 



Very High Density Probe Card 

TYPICAL APPLICATIONS 

• VLSI Testing 

FEATURES 

• AC Die Sort at Probe 

• Controlled Impedance to Probe Tip 

• 2 GHz, 175 ps Risetime 

• Decoupling: <800 Mils from Die 

• Low Maintenance 

• Density 

- > 360 Contacts 

- 4 Mil Pitch 

The VHD Probe Card is used for AC/DC 
die-sorting at wafer probe to guarantee 
performance prior to packaging. Whether 
the problem is excessive packaged costs, 
interconnected unpackaged ICs (on a 
substrate, a hybrid) with critical AC 
speeds, or a required reprobing of the die, 
the P6521 Probe Card is the solution. 

Contact your local Sales Office for further 
information on the P6521. 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center 
Toll free: 1-800-426-2200, Ext. 99. 



TCU^ FIXTURED MOUNTABLE 
I Lir\ MICROPROBES 



FIXTURED MICROPROBES FOR 
IC, HYBRID, AND SMD CIRCUITS 



P6501 

1 Mil Fixture Mountable Active Probe 

P6507 

50 n Fixtured Mountable Probe 




P6501 flop) and P650T. 



P6501 

• DC to 750 MHz Bandwidth 

• <1.8 pF Capacitive Loading 

• 1 MO input Resistance 

• 10X Attenuation 

• Probe Card Mountabie 

• Repiaceabie Probe Tips 

• Hybrid, IC, and SMD Probing 

The P6501 Microprobe is a 1 megohm 
input active probe optimized for probe 
card mounting and use with probing sta- 
tions. Its very low profile (about 0.5 in. 
high) avoids interference with the objec- 
tive lenses of microscopes and lasers. The 
narrow body (about 0.100 in. wide) makes 
it well suited for high-density probing 
applications. 

Power and signal cables to the probe at- 
tach through connectors for convenient 
set up and storage of prohe cards between 
uses. The 50-ohm coaxial signal cable uses 
a miniature 50-ohm connector at the 
probe end and a BNC connector on the 
instrument end. Allowance for a 
minimum-length ground reference con- 
nection is built into the probe. The P6501 
requires an external power supply 
capable of supplying + 15 V at 20 mA and 
±5 V at 17 mA. Option 01 includes a 
pKJwer supply which plugs directly into a 
115 V, 60 Hz line and powers one P6501 
probe. Option 02 includes a 
TEKPROBE™ interface cable which 



allows the P6501 to be powered by 11000 
Series plug-ins. The Tfek 1102 power sup- 
ply provides power for up to four P650rs. 
See page 520 for ordering information. No 
external power supply is required with 
Option 02. 

P6507 

• DC to 1 GHz Bandwidth 

• SO n Input 

• IX Attenuation 

• Probe Card Mountable 

• Replaceable Probe Tips 

« Hybrid, IC, and SMD Probing 

The P6507 Microprobe is a 50-ohm input 
probe and companion to the P6501. The 
probe can be used as either a 50-ohm in- 
put or output probe in card-mounted ap- 
plications. It consists of a 30 mil thick 
Alumina hybrid substrate with a 50 
ohm-stripline. 

The P6507 maintains a low profile thus 
allowing use of multiple probes in dense 
microprobing of hybrids, wafers, and 
other high density circuits. The P6507 
uses a miniature 50 ohm connector to 
help eliminate trouble-some hand solder- 
ing coaxial cables to the microprobes. 




CHARACTERISTICS 





P6501 


P6507 


Bandwidth 


750 MHz 


1 GHz 


Rise Time 


450 ps 


350 ps 


Attenuation 


10X 


IX 


Input R 


1 Mn 


50 n 


Input C 


<1.8 pF 


N/A 


Dynamic Range 


±10 V 


N/A 


Maximum Nondes- 


±26.5 V 


±42.5 V 


tructive Input Voltage 




Power Supply 


+ 15 V at 20 mA, 


N/A 


Requirements 


±5 V at 17 mA 





ORDERING INFORMATION 

P6501 1 Mn Active Microprobe $495 
Includes: Two tungsten probe tips (206-0371- 
01); Ground lead (196-3141-00); Instruction 
sheet (070-6300-00). 

OPTIONS 
Option 01— Add 115 V ac, 60 Hz 
power supply and 1.5 m 50 cable. + S155 
Option 02— Add Tbkprobe™ cable 
(015-0540-00). +$155 
Option 03 — Micropositioner Beam 
Adapter +$150 
P6507 50 n Microprobe $50 
Includes: One tungsten probe tip (206-0371- 
01); instruction sheet (070-6301-00). 
OPTION 

Option 01— Add 0.5 m 50 fi cable. + $30 

OPTIONAL ACCESSORIES 
P6501 

Manual— Order 070-6188-00 SIO 
Power Supply— Order 119-2461-00 $130 
50 n Cable— Miniature to BNC, 
1.5 m. Order 174-0538-00 «30 
Ground Lead Assembly — 
Order 196-3141-00 $3.10 
P6507 

50 n Cable— Miniature to BNC 

0.5 m. Order 174-0668-00 $30 

Ground Lead Assembly — 

Order 196-3141-00 $7 

REPLACEABLE TIPS 

The P6507/P6501 use the same replaceable Ups 
and connectors. The replaceable tips offer ver- 
satility and long life. Both tungsten and 
palladium tips are available, conveniently plug- 
ging into the probe's input receptacle. Tips can 
be easily replaced as they wear, or as different 
applications dictate. Tips are available in two 
lengths. Standard tips extend 0.200 in. from 
the connector plug. Long tips extend 0.458 in. 
from the connector plug. 
Standard Length 
Tungsten Probe Tip— Pkg of 5. 
Order 206-0371-02 $28 
Palladium Probe Tip— Pkg of 5. 
Order 206-0370-02 $28 
Tungston Probe Tip — Long Length 
Pkg of 5. Order 206-0371-03 $28 
Palladium Probe Tip— Pkg of 5 
Order 206-0370-03 $28 




P6501 shown with Option 03 (Micropositioner 
Beam) 

Note: Micropositioner arm is not included. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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TIT L/ SPRING CONTACT 
I L.r\ FIXTURED PROBES 



NEW 



P6511/P6513/ 
P6515/P6517 




P6511 shoum. 

The P6511, P6513 are lOX, DC-to-300 MHz 
(DC-to-250 MHz for P6515, P6517) probes 
designed for placement into a bed-of -nails 
fixture or other fixtured applications. The 
probe is designed for low circuit loading 
and high-bandwidth signal acquisition. 
This enables acquisition of ac parametric 
waveform information from high- 
impedance test points. 

Electrically, the probe consists of a high 
impedance spring-loaded contact recep- 
tacle and active circuitry to drive a 50 
ohm transmission line. The probe's spring 
contact receptacle allows the user to in- 
terchange spring contacts to accom- 
modate a variety of different tip 
configurations. 



TYPICAL APPLICATIONS 

Bed-of-Nails Fixture Testing 
Other Fixtured Applications Which 
Require High B/W, Low Loading 

FEATURES 

High Impedance (1 MI), <3.8 pF for 

P6511/P6513) (<40 pF tor 

P6515/P6517) 

Drives 50 Q Coax Cable 

DC to 300 MHz Bandwidth (250 MHz 

for P6515/P6517) 

Standard 100 MIL or 25.4 mm 

Spacing (P6511, P6513) 

Standard 50 MIL or 12.7 mm 

Spacing (P6515, P6517) 

Automated Scanning Available 



P6511/P6515 has a standard twist-on 
BNC; the P6513/P6517 has a push-on BNC 
for ease of connection when used within 
the TSI 8150 System. Power connection 
is made with a Berg connector for the 
P6513/P6517. The P6511/P6515 uses a DIN 
connector for power 

Programmable P6513/P6517 scanning is 
provided by the TSI 8150 product line. 
Complete support packages, including 
probe power, are available in 12-probe 
multiples. These packages facilitate use of 
the probes in automated testing applica- 
tions such as functional board test. The 
probe receptacle's diameter permits mount- 
ing on 100 MIL (50 MIL for P6515/P6517) 
centers, used in most circuit board testing. 



CHARACTERISTICS 



ELECTRICAL 



P6511/P8513 



P6515/P6517 



Bandwidth 
Rise Time 
Attenuation 
Input R 
Input C 

Dynamic Range 
Maximum Nondestructive 

Input Voltage 
Power Supply Requirements 
Low-Frequency Compensation 
Propagation Delay 
Probe Aberrations 

Output Zero 
DC Thermal Drift 



300 MHz 
<1.17 ns 



s3fl pF 



10X 

1 Mn 

±15 V 



250 MHz 
<1.4 ns 



s4.0 pF 



±30 V at dc 
±15 V at 30 mA/±5 V at 45 mA 
Fixed, flat ±3% 
3.8 ns±100 ps 
<±6o/o, 8% p-p in the first 4 ns 
< ±2%, 3% p-p after 4 ns 
±2 mV 
<50^V/<C 



PHYSICAL 



Net Weight 

Recommended Minimum 

Center Spacing 
Full Travel 

Recommended Travel (% Full) 
Spring Force— Pre-loaded 

% Travel 
Mounting Hole diameter 
Recepticle (outside diameter) 



55 g (2.0 oz) 

0.100 inches (25.4 mm) 
Q240 inches 
0167 inches 
2.0 oz 
55 oz 

0067 to 0.069 inches 
0.066 inches 



0.05 inches (12.7 mm) 
0190 Inches 
Q127 inches 
1.2 oz 
35 oz 

0.037 to 0.038 inches 
0.036 inches 




P651,S shown 



ORDERING INFORMATION 

P6511— Spring Contact Probe $225 
Includes: Two probe receptacles (that have a 
short tail), four ground-lead receptacles (long 
tail), four ground leads, and five spring-loaded, 
crown contact tips. 

P6513— Sprii\g Contact Probe S225 

Includes: Same as P6.511. 

Automated Probe Scanning— Three 

packages are available to support 

automated scanning of PG513 probes.*' 

(TTA Probe Scanner Support Kit) 

Older 021-0443-00." 

(ITA Receiver Power Probe Scanner 

Support Kit) Order 021-0444-00" 

(ITA/Receiver Probe Scanner 

Expansion Kit) Order 021-0444-20." 

P6515— Spring Contact Probe" 

Includes: Five receptacles, two signal leads, four 

ground leads, and five 50 MIL spring-loaded, 

crown contact tips. 

P6517 Spring Contact Probe" 

Includes: Same as P6515, except for .50 MIL 

centers. 

An optional unterminated conntector P/N 
131-4408-00 is available so the P6511/P6515 can 
be powered from other power supplies. 
Additional receptacles and tips may be purchased 
separately from Tfektronix. Contact tips are also 
available with various point styles and may be 
ordered directly from various vendors such as 
Q.A. Tbchnology Inc. or Everett/Charles by re- 
questing 2500-Series compatible spring contact* 

Contact your Tbk sales representative for more 
irrformatirm. 



NEW 



11102 



Power Supply 



The Tfektronix 1102 Power Supply will pro- 
vide power for up to four P6511s or P6515s. 

The 1102 Power Supply 's electrical char- 
acteristics are identical to the 1103 power 
supply's characteristics (see page 528). 

ORDERING INFORMATION 

1102 Act essorv Pbwer Supply S300 

INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Univereal Euro 220 V, .50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 
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TdU^ PROBE 
I Llr\ REFERENCE 



A PROBE FOR VIRTUALLY EVERY APPLICATION 

Tfektronix offers many probes for your different probing requirements. This guide lists those probes which offer the best performance 
match, along with other usable combinations. 



Passive 



Active 



Differ- 
ential 



Higli Spe- 



Current 



P6006 

P6008*' 

P6028 

P6048 

P6053B 

P6056/57 

P6060 

P6062B 

P6063B 

P6101A 

P6102A 

P6105A 

P6106A 

P6107A 

P6108A 

P6122 

P6130 

P6134 

P6156 


r it r 

»- (M P5 S O 

o o o o n n 

N CM N CM N CM 

££££££ 


P6055 
P6046 
A6902B 


P6007 
P6009 
P6015 


P6420 
P6601 
P6125 


— M ^ M n « 

r r • • • • 

t- V M CI oi n 

CM (M C4 CM O O 

1 1 1 1 i i 


11000 Smies 


11A32 - + - R S R 
11A33'9 + + + R + R 
11A34 - + - R S R 
11A52 + R 
11A71 + R 


+ + + + + 
+ + + + + 
+ + + + + 
+ + R R S 
- - R R S 











7000 Series 



7A13 








+ 








+ 


R 


R 


+ 








+ 




+ 


+ 


+ 


R 












- - + 




7A15A 




+ - 


+ 


+ 






+ 


+ 


R 


R 


+ 


+ 


+ 


R 


+ 




+ 


+ 


+ 




+ 




- + 






- - + 




7A16A 


















R 




R 








R 




+ 


+ 


+ 




+ 














7A18A 




+ - 


+ 


+ 






+ 


+ 


R 


+ 


+ 


+ 


+ 


+ 


+ 




+ 


+ 


+ 




+ 


R 


- + 


R 




- - + 




7A19 










R 






















R 


+ 




+ 


















7A22 


+ 


+ + 








+ 


+ 


+ 


R + 






+ 










+ 


+ 




R 


+ 


+ 


+ + 


+ 




+ + + 


+ + + 


7A24 










R 






















R 


+ 


+ 


+ 


















7A26 








R 








R 


R 




+ 








+ 




+ 


+ 


+ 














- - + 




7A29/P 










R 






















R 


R 




+ 


















7A42 










R 








R 




R 








R 


R 


+ 


R 


R 


















7D12 


+ 


+ - 


+ 


+ 




+ 


+ 


+ 


R 


+ 


+ 


+ 


R 


+ 


R 




+ 


+ 


+ 


S 


+ 




- + 


+ 




+ + + 


+ + + 


7D13A 


















































R S 






7D20 




+ - 


+ 


R 






+ 


+ 




+ 


+ 


+ 


+ 


+ 


+ + 




+ 


+ 


+ 




+ 




- + 


+ 









5000 Series 



5A13N + + + R R + 
5A14N/15N/18N + + + + R R R + 
5A21N + + + + + R R + 
5A22N + + + + + R R + 
5A26 + + + ++ R R + 
5A38 - + - + + + + + R R + + + + + 
5A45 - + - + + - + + R + + + + + + 
5A48 - + - + - + + R + + + + + 
5D10 + + + + + R R + 


+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
+ + + 


+ + 

+ + 
ft + + 
ft + + 
ft + + 

+ ft 
+ + - 

+ ft 
+ + + 


+ 

+ + + 
+ 

+ + + 
+ + + 

- + + 

- + + 
+ 

+ + + 




+ + + + + + 
+ + + + + + 
s + + + + + 
+ + + + + + 
+ + + + + - 
+ - + + -- 
+ - + + + - 
+ + + + + + 
+ + + + + + 


JM 500 Series 


AM 502 + + + + + + + + 
AM 503 
DM 501A 
DM 502A 
DM 505 

SC 501 + + + + R R R + 
SC 502 + + + + R R R + 
SC 503 + + + + R R R + 
SC 504 - + - + + - R + R R + + + + + 


+ + + 

+ + + 
+ + + 
+ + + 
+ + + 


ft + + 

+ + + 
+ + + 
+ + + 
- + - 


+ + + 

+ + + 
+ + + 
+ + + 
- + - 


ft S 
ft s 
ft + 


+ + + + + + 

ft ft 

+ + + + + + 
+ + + + + + 
+ + + + + + 


TM 5000 Series 


DC 5009 --_ -- - _ + ___ + 

DC 5010 

DM 5010 

SI 5010 R R 


+ + + 
+ + + 

+ fl R 




+ 


ft 
ft 

ft 





S Indicates probe shipped with product or instrument option, 
R Indicates recommended best combinations qf probes and instruments 
+ Indicates usable combinations where probe bandwidth exceeds that qf 
instrument. 

- Indicates vsable combinat ions where probe bandwidth is less than scope and 

may limit system bandwidth. 
Blank indicates not recommended combinations. 



•' With Termination 

•2 With m Amplifier 
EmnronmenUii Probe 

'* May require 1101 A power supply 

" mUi AM 503 

P6133/P6136 or P6133 Opt. 25/P6m Opt. 25 
'tSiM Standard Probe P6imAP6101A 
Requires 1103 TPkProbe power supply. 

•» 11A33 standard probe P6135 differential pair. 



THE ABCs OF PROBES 

This is a comprehensive booklet discussing signal acquisition probes with sections on understanding probe specifications probe ap- 
plications, and how to select the best probe for your application. Includes easy to use charts and tables to help speed your selection 
process for the correct probe for your signal acquisition needs. 

For your free copy, ask your Tfektronix Sales Engineer for Literature 60-W-6053 or call toll-free in the USA 1-800-426-2200. In Oregon, 
caU collect (503) 627-9000. 
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TCL/ PROBE 
I tZrx REFERENCE 



Passive 



Active 



DHfer- 
ential 



High Spec- 
Voltage laity 



Current 



P6006 

P6008*' 

P6028 

P6048 

P6053B 

P6056/57 

P6060 

P6062B 

P6063B 

P6101A 

P6102A 

P6103 

P6105A 

P6106A 

P6107A 

P6108A 

P6109 

P6121 

P6122 

P6130 

P6131 

P6133*' 

P6136*' 

P6137 

P6149A 


"« 

r '< 7 

^ CM O 

o o n 

CM CM CM 

£ !£ £ 


P6046 
A6902B 


P6007 
P6009 
P6015 


P6420 
P6602 


^ w n » •tt 
• ••••• 

T- T- CM CM CO 
CM CM CM CM O O 
O O O O CO CO 

££££!§ !8 


T900 Series 


7912/21 S + fl + + + + + + 
7922R S + fl +fl + + + + + + 
7932A/35A ft + fl ++ R + + + S + + 


+ + + 
+ + + 
+ + + 


+ + 
+ + 
+ - 


+ + + 
+ + + 
- + + 




+ + + + + + 
+ + + + + + 
+ + + + + - 



300 Series 



305/14 + + + ++fl+ + S 

335 - + - + ++ R + + + + ++ s 

336 - + - + + R + + + + ++ R 
390AD D - + - + +fl R /?+ + + + + + 

390AD S - + - + - R R /? + + + + + + 


+ + + 
+ + + 
+ + + 
+ ft ft 
+ + + 


+ + 
+ - 
+ + 
+ - 
+ - 


+ + + 

- + + 

- + + 

- + + 

- + + 




+ + + + + + 
+ + + + + - 
+ - + + -- 
+ + + + + - 
+ - + + -- 


400 Series 


434 « + - + - + + + ft S + + + + + fl + 
455 - + - + - - + +fl S + + + + + + + 
464 - + - + - -S + fl R + + R + RR + 
465/M*' _ + _ + _ _fl + s R + + fl + fl« + 
465B - + - + - + R S + + fl + f!ft + 
466 - + - + - - R + R S + + R + RR + 

475 R R - S + 

475A R R - S R 

485 ----- + -- RR 


+ + + 
+ + + 
+ + + 
+ + + 
- + + 
+ + + 
+ R + 
+ R + 
+ R + 


+ - 
+ - 
+ - 
+ - 
+ - 
+ - 


- + + 

- + + 

- R - 

- R - 

- R - 

- R - 

- R - 

- R - 

- R - 




+ + + + + - 
+ - + + -- 


2200 Series 


2205 +-- + + +fl + ft ft + + + + + + fl + 
2213A/15A - + - + + - + + + + + + S + fl + 
2221 - + - + + - + + + + + + Sft + + 
2225/10 - + - + + - + + fl S + + + + + + + + 
2235/20 - + - + + - R + R + + + RSSR + 
2236/30 - + _ + + + R+ + RSSR + 
2245/46A - + - + + + + + + ftSftft + 


+ + + 
+ + + 
+ + + 
+ + + 
+ + + 
+ R + 
+ R + 


+ - 
+ - 
+ - 
+ - 
+ - 
+ - 
+ - 


- + + 

- + + 

- + + 

- fl - 

- R - 

- R - 


R R 


fl - + + 

R - + + 

+ - + + /?- 

R 

R 

R 


2300 Series 


2335 - R - R R + - R R + RS + RR + 

2336 -R-R--R + -R R + RS + RR + 
233e/A -R-R--R+-S R + RS + RR + 
2237 _fl_fl_-flR + fl fl + flS + flft + 


+ + + 
+ + + 
+ + + 
+ + + 


+ - 
+ - 
+ - 

+ - 


- R - 

- R - 

- R - 

- R - 


R R 


R 

- - R 

R 

R 



2400 Series 



2430 

2430A/M 

2432 

2432M 

2440 

2445 

2445A 

2445B 

2455A 

2455B 

2465 

2465A 

2465B 

2467 

2467B 



+ + 

+ + 

- + 

- + 

- + 

- + 

- + 

- + 

- + 

- + 

- + 

- + 

- + 

- + 

- + 



R R 

R R 

R R 

R R 

R R 



R R 

R R 

R R 

R R 

R R 

R R 

R R 

R R 

R R 



S Indicates probe shipped with product or instrument option. 
R Indicates recommended best combinations of probes and instruments. 
+ Indicates usable combinations where probe bandwidth exceeds that of 
instrument. 

- Indicates usable combinations where probe bandwidth is less than scope and 

may limit system bandwidth. 
Blank indicates not recommended combinations 



*' With Ibrmination 

•2 With 134 Amplifier 

•3 Environmental Probe 

'* May require 1101 A power supply 

♦5 With AM 503 

•« pem/pum or pern opt. ss/pem opt. 25 

" 465M Standard Probe P6mA/P6101A 
" Requires 1103 IkkProbe power supply. 
•» 11 ASS standard probe P61S5 differential pair. 



PROBE AND SIGNALS CONCEPTS 

A 53 minute video tape with a 40-page booklet describes practical uses of passive, active, and current probes. Emphasis is on select- 
ing the correct probe for your application. Additional booklets are available at $1.50 each under Literature number 6O-W-6770. Ordering 
information for the video tape Ls on page 520. 
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TCIL/ PASSIVE 
I Ll r\ VOLTAGE PROBES 



A FEW TIPS FOR SELECTING PROBES 

For amplitude measurements, the capaci- 
tance and resistance of the probe form a 
voltage divider with the circuit under 
test. For frequencies lower than 5 MHz, 
the resistive component is usually the 
most important and should be at least two 
orders of magnitude greater than the cir- 
cuit source impedance. For frequencies 
higher than 30 MHz, the capacitance 
becomes the prime consideration. 

The probes listed here meet the re- 
quirements of a broad range of applica- 
tions. In addition, the P610X, P612X, and 
P613X probes are modular in design, so 
you can snap tips and other probe parts 
together without complicated tools. 
Maintenance and repair is fast and inex- 
pensive. You don't have to replace the 
entire probe when one is damaged, just 
the defective section. 

All lengths are nominal and measured elec- 
trically for optimum performance. 
*2 Rating varies with scopes having other than 
20 pF inputs. 

Designed for use with scopes having dif- 
ferential inputs. 
'* 25 n source 

TYace identification button. 
P6131/P61S3/P6m/P6137 probes are de- 
signed specifically for 2400 Series 
oscilloscopes. 

Differential probe pair (includes two pro- 
bes) for use on 11000 Series differential 
amplifiers only. 
'* Compact tipstyle slightly larger than 
subminiature. 



PASSIVE PROBE SELECTION CHART 



Tvue 


BW MHz-»-« 

Attenuation Lenatti*' Loading at -3 dB 


DC 
Maximum 


Scope C 
In dF 


Readout 


P6007 Opt 01 


100X 


J D II 


10 Mn 


2 pF'2 


25 


1 .5 kV 


1 5 to 55 


No 


P6007 




ft ft 
Q 11 




CC \J~ 


20 








P6007 Opt 03 
P6007 Opt 04 




12 ft 




dA pr 
2 6 pF 


1 

13 








P6008 Opt 01 


10X 


3 5 ft 


10 Mn 


7.5 pF 


100 


DUU V 


1 O tr> >1 7 
\£. 10 *1 < 


INO 


P6008 


















(Environmentalized) 


6 ft 






100 








rouuy Upl 14 


100X 


9 ft 


10 MO 


2.5 pF 


120 


1.5 kV 


12 to 47 


No 


P6009 




9 ft 




2.5 pF 


100 






Yes 


rbUl 3 


lUUUA 


10 ft 


100 MQ 


3.0 pF 


75 


20 kV 


12 to 47 


No 


P6048 


10X 


6 ft 


1 kQ 


1 ,0 pF 


100 


20 V 


1 5 to 20 


No 


P6053B Opt 01 


10X 


3.5 ft 


10 Mn 


9.5 pF 


200 


500 V 


15 to 24 


Yes -5 






6 ft 




12.5 pF 


200 








DATtAm /"in* AT 

roUDJD *JDT UO 




9 ft 




13.5 pF 


115 








P6055 Ort 01*3 


10X 


3.5 ft 


1 MQ 


10.0 pF 


60 


500 V 


20 to 47 


Yes 


P6057 


100X 


6 ft 


5 kO 


1.0 pF 


1400 


50 V 


N/A (500) 


Yes 


P6062B Opt 01 


10X Of 
IX 


3.5 ft 


10 MQ 
1 MQ 


13.5 pF 
100.0 pF 


100 
8 


500 V 


15 to 47 


Yes 


P6062B 


10X or 
IX 


6 ft 


10 MQ 
1 MQ 


14.0 pF 
105.0 pF 


100 
6 








P6062B Opt 03 


10X or 
IX 


9 ft 


10 MQ 
1 MQ 


1 7.0 pF 
135.0 pF 


95 
4.5 








rbUoOD Upl Ul 


lUA or 

1 V 
1 A 


3.5 ft 


10 MQ 
1 MQ 


1 1.0 pF 
80.0 pF 


200 
12 


500 V 


15 to 24 


Yes 




10X or 
IX 


6 ft 


10 MQ 

1 MU 


14.0 pF 

lUu.u vy 


200 

c 

o 








rblUIA Upt Ul 
P6101 A 


IX 


1 m 

2 m 


1 MQ 


32.0 pF 
54.0 pF 


34 
15 


500 V 


Any 


N/A (IX) 


PfiiniA Ont m 




m 




7fi n nC 










r D 1 UcM 


10X 


m 


lU IvIU 


IJ.£ Pr 


DU 


500 V 


36 to 55 


Yes 




10X 


1 m 




10.9 pF 


50 


500 V 


15 to 35 




P6103 




2 m 


10 MQ 


13.2 pF 


50 






No 










10. pr 


DU 








~D 1 UOM L'pi U 1 


10X 


1 m 


10 mQ 


8.7 pF 


100 


500 V 


1 5 to 35 


Yes 


P6105A 




2 m 




11.2 pF 


100 




1 K tA *^'!; 




P6105A Od 03 




J m 




\^.c. Pr 


on 




1 C (■-. O A 
1 3 lO 




DC 1 AC A nnt m 


1 ox 


1 m 


10 MQ 


8.7 pF 


250 


500 V 


1 5 to 35 


Yes 


P6106A 




2 m 




11.2 pF 


250 




1 1^ In 

1 3 10 <JO 




P6106A Opt 03 




3 m 




13.2 pF 


150 








P6107A 


10X 


2 m 


1U MU 


13.0 pF 


1 nn 
lUU 


500 V 


20 to 51 


Yes 


PfilOftA Dnt 01 


10X 


1 m 


10 MO 


8.7 pF 


100 


500 V 


1 ij tU 


No 


P61 08A 




2 m 




11.2 pF 


100 




13 10 03 




P6108A OdI 03 




3 m 




13.2 pF 


90 




1 5 to 30 




r6i09 Opt 01 


10X 


15m 




1 1 .8 pF 


150 


500 V 


15 to 35 




P6109 




2 m 


10 MO 


13.2 pF 


150 




1 5 to 35 


Yes 


P6109 Opt 03 




3 m 




15.5 pF 


100 




1 S tn in 




P61 15 


IX 


1.5 m 


1 MO 


64 pF 


>5 


42 V 


Anv 


No 


P61 21 


10X 


1 .3 m 


1 u IVIU 


1 1 .U Dr 




500 V 


20 to 26 


Yes 


P6122 


10X 


1 .5 m 


10 MO 


11.0 pF 


100 


500 V 


1 5 to 35 


No 


P6122 Opt 02 




2 m 




12.0 pF 


100 








P6122 Opt 03 




3 m 




14.0 pF 


90 








P6125 


5X 


1.5 m 


5 MQ 


20 pF 


200 




250 V 


^7 — 

1 5 to 33 


7t 

No 


P6130 Opt 01 


10X 


15 m 


10 MO 


12 7 pF 


250 


500 V 


15 to 35 


Yes 


P6130 








u.c pr 






15 to 35 




P6130 Opt 03 




o m 




1 yt <^ nP 
1 *f .D Pr 


1 3U 




1 J 10 JU 




P613r6 


10X 


1 .3 m 


1 U MU 


mo np 

lU.O pr 


JUU 


500 V 


14 to 18 


Yes 


P6131 Opt. 02*6 




2 0m 




13.5 pF 


250 








P6131 Opt 03-« 




3 m 




14 5 pF 


150 








P6133 Opt 01*6 


10X 


1.3 m 


10 MO 


114 pF 


150 


500 V 


10 to 25 


Yes 


P6133-6 


10X 


2 m 




12.7 pF 


150 








P6133 Opt 03-6 


10X 


3 m 




14.5 pF 


120 








P6133 Opt 25*' 


10X 


1,3 m 


10 MO 


11.4 pF 


150 








P6134 


10X 


1.5 m 


9 mO 


11.3 pF 


300 


500 V 


12 to 18 


Yes 


P6135-' 


10X 


1.5 m 


1 MO 


11.3 pF 


150 


500 V 


13,5-16.5 


Yes 


P6136*e 


10X 


1.3 m 


10 MO 


10.8 pF 


350 


500 V 


12 to 18 


Yes 


P6136 Opt 25-« 


10X 


1.3 m 


10 MO 


10.8 pF 


350 


500V 


12 to 18 


Yes 


P6137-6'B 


10X 


1.5 m 


10 MO 


108 pF 


400 


500 V 


12 to 18 


Yes 


P6149A 


10X 


2 m 


10 MO 


13.0 pF 


50 


500 V 


20 to 51 


No 


P6156-8 


10X 


1.5 m 


500 


1 pF 


3500 


15V 


N/A (50 0) 


Yes 


P6156 Opt 26*e 


20X 


1.5 m 


1 KO 


1 pF 


3500 


22 V 


N/A (50 Q) 


Yes 


P6156 Opt 27-8 


IX 


1.5 m 


N/A (50 0) 


1500 


Scope Input 


N/A (50 Q) 


Yes 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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TCriZ PASSIVE 
I Lir\ PROBES 



P6101A 

DC to 34 MHz, IX 
Modular 



P6102A P6106A 




P6101A 

MODULAR PROBES 

Tfektronix modular probes are designed to 
save you money in repair and main- 
tenance over the life of the probe. The 
three modules (probe head, cable, and 
connector/compensation box) quickly 
snap or screw together eUminating the 
need for soldering. Spare modules can be 
ordered and stocked, reducing down-time 
and eliminating the need to send a probe 
in for repairs (see page 545). Modularity, 
rugged construction and highly reliable 
hybrid circuitry make these Tfektronix 
probes a cost effective probing solution. 



For 1 M12 Input 

• Simplified, Faster Maintenance and 
Repairs 

• IHigh Fidelity Signal Acquisition at 
Low Cost 

• Hybrid Circuitry for Improved 
Performance 

• Rugged for Greater Reliability 



DC to 60 MHz, 10X 

Modular 

With Readout 



DC to 250 MHz, 10X 

Modular 

With Readout 



P6105A P6108A 

DC to 100 MHz, 10X 
Modular 
With Readout 



DC to 100 MHz, 10X 
Modular 




P6106A 

Tektronix modular passive probes are 
used to acquire high fidelity signals from 
low source impedance circuits. The 
P6102A, P6105A, P6106A and P6107A 
will automatically scale the readout on 
oscilloscopes equipped with this feature. 
All but the P6101A and P6108A provide 
a ground reference button on the probe 
head for quick trace identification. The 
P6107A and P6149A feature a right angle 
BNC connector. 




P6106A in modular form 



CHARACTERISTICS 







Atten- 








Scope C 




Length 


uation 


Loading 


Bandwidth 


DC Max 


in pF 


P6101A 


1 m 


IX 


1 Mn 32.0 pF 


34 MHz 


500 V 


Any 




2 m 


IX 


1 m 54.0 pF 


15 MHz 


500 V 


Any 




3 m 


IX 


1 Mn 78.0 pF 


8 MHz 


500 V 


Any 


P6102A 


2 m 


10X 


10 Mn 13.2 pF 


60 MHz 


500 V 


36-55 


P6105A 


1 m 


10X 


10 Mn 8.7 pF 


100 MHz 


500 V 


15-35 




2 m 


10X 


10 Mn 11.2 pF 


100 MHz 


500 V 


15-35 




3 m 


10X 


10 Mn 13.2 pF 


90 MHz 


500 V 


15-30 


P6106A 


1 m 


10X 


10 Mn 8.7 pF 


250 MHz 


500 V 


15-35 




2 m 


10X 


10 Mn 11.2 pF 


250 MHz 


500 V 


15-35 




3 m 


10X 


10 Mn 13.2 pF 


150 MHz 


500 V 


15-30 


P6107A 


2 m 


10X 


10 Mn 13.0 pF 


100 MHz 


500 V 


20-51 


P6108A 


1 m 


10X 


10 Mn 87 pF 


100 MHz 


500 V 


15-35 




2 m 


10X 


10 Mn 11.2 pF 


100 MHz 


500 V 


15-35 




3 m 


10X 


10 Mn 13.2 pF 


90 MHz 


500 V 


15-30 


P6149A 


2 m 


10X 


10 Mn 13.0 pF 


50 MHz 


500 V 


20-51 



P6107A 

DC to 100 MHz, 10X 

Modular 

With Readout 

P6149A 

DC to 50 MHz, 10X 
Modular 




ORDERING INFORMATION 

P6101A IX, 34 MHz, 2 m Modular 
Probe. $53 
Includes: Retractable hook tip (B3, 013-0107- 
06); Probe tip ground cover (B16, 166-0404-01); 
5-in Ground lead (175-0124-01); 12-in Ground 
lead(G7, 175-0125-01); Alligator cUp (344-0046- 
00); Two each of black, white and silver cable 
markers; Instruction sheet (070-5299-00). 
P6105A lOX, 100 MHz, 2 m Modular 
Probe. 893 
Includes: Same as the P6101A plus adjustment 
tool (F3, 003-1364-01); Instruction sheet (070- 
5516-00). 

P6106A lOX, 250 MHz, 2 m Modular 
Probe. S140 
Includes: Same as the P6105A except 3-in 
Ground lead (07, 175-0263-01) instead of 12-in 
Ground lead; Instruction sheet (070-5517-00). 
P6108A lOX. 100 MHz, 2 m Modular 
Probe. 875 
Includes: Same as the P6105A; Instruction 
sheet (070-5519-00). 

OPTIONS 
(for above probes) 
Option 01 — 1-m cable. -^ 85 
Option 03— 3-m cable. -^815 
P6102A lOX, 60 MHz, 2 m Modular 
Probe + 865 
Includes: Same as the P6105A; Instruction 
sheet (070-5824-00). 
P6107A lOX, 100 MHz, 2 m Modular 
Probe. $120 
Includes: Same as the P6105A; Instruction 
sheet (070-5518-00). 
P6149A lOX, 50 MHz, 2 m Modular 
Probe 8115 
Includes; Same as the P6105A; Instruction 
sheet (070-5510-00). 

OPTIONAL ACCESSORIES 



MANUALS 




P6102A Order 070-5847-00 


SI 


P6105A Order 070-5231-00 


ts 


P6106A Order 070-5232-00 


$3 


P6107A Order 070-5297-00 


>3 


P6108A Order 070-.5233-00 


S3 


P6149A Order 070-5247-00 


S3 



For probe accessories, see page 546. 

For replaceable modular subassemblies, see 

page 545. 

Instniment compatibility chart is on pages 521 
and 522. 



S24 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



TCU^ PASSIVE 
I Llr\ PROBES 



1X-10X 
TRACE IDENTIFY 



P6062B P6063B 

DC to 100 MHz, DC to 200 MHz, 

1X/10X 1X/10X 

With Readout With Readout 




P606SB 



For 1 MQ Input 

• 1X and 10X Selectable Attenuation 

• Attenuation Switch on Probe Body 

• Scope Readout Changes to 
Selected Attenuation 

The P6062B and P6063B are passive dual 
attenuation probes designed for 
oscilloscopes with bandwidths to 100 and 
200 MHz. A sliding switch on the probe 
body selects IX or lOX attenuation. This 
IX-lOX switch allows the user to switch 
in and out a decade of sensitivity without 
returning to the test instrument. Atten- 
uation may be arbitrarily switched from 
IX to lOX to evaluate the effects of 
loading of the oscilloscope on the circuit 
under test. 

Both probes activate the readout coding 
for oscilloscopes which have readout 
capability. Readout changes with the 
probe attenuation switch so the correct 
attenuation setting is always displayed on 
the oscilloscope. A pushbutton for ground 
reference is standard with both probes. 
This provides an easy way to identify a 
trace in a multitrace display. Both probes 
are compatible with the miniature 
accessories. 



P6053B 

DC to 200 MHz, 
10X With 
Trace Identify 
and Readout 




P6053B 

For 1 MO Input 

• Miniature Probe Tip Size 

• Trace Identify Button for Remote 
Selection of 7D20 Menus 

» Fast Rise Time 

The P6053B is a miniature fast-rise lOX 
probe designed for Ttek instruments hav- 
ing a nominal input capacitance of 15 to 
24 pF. The probe has a pushbutton for ac- 
tuating the trace-identify function of the 
oscilloscope mainframe and readout 
capability. The P6053B is compatible with 
all miniature probe accessories. 



ORDERING INFORMATION 

P6062B 100 MHz, 6 ft Switchable 
Attenuation Probe $175 
Includes: Retractable hook tip (B3, 013-0107- 
05); Probe tip ground cover (B16, 166-0404-01); 
5 in. Ground lead (G7, 175-0124-01); 12 in. 
Ground lead (G7, 175-0125-01); Hook tip (B6, 
206-0114-00); Two replaceable tips (825, 
206-0191-00); Probe holder (352-0351-00); Two 
alligator clips (A16, 344-0046-00); Instrument 
sheet (062-2927-00). 

OPTIONS 

Option 01—3.5 ft cable. +CS 
Option 03—9 ft cable. -t- tl5 

P6063B 200 MHz, 6 ft Switchable 
Attenuation Probe $220 
Includes: Same as P6062B except 3-ln. Ground 
lead (G7, 175-0263-01) instead of the 12-in. 
Ground lead; Instruction sheet (062-2928-01) 
OPTIONS 

Option 01— 3.5 ft cable. +$5 

P6053B lOX, 6 ft Trace Identify 
Probe $150 
Includes: Bayonet tip (B15, 013-0085-01); 
Retractable hook tip (B3, 013-0107-05); lb 
probe tip ground covers (B16, 166-0404-01); 
5-in. Ground lead (G7, 175-0124-01); 3-in. 
Ground lead (G7, 175-0263-01); hook tip (B6, 
206-0114-00); Two alligator clips (A16, 
344-0046-00); Probe holder (352-0351-00); Two 
each of black, white and silver cable markers; 
Instruction sheet (070-1594-00). 

OPTIONS 

Option 01—3.5 ft cable. $5 
Option 03—9 ft cable. -t- $15 



CHARACTERISTICS 





Nominal 
Probe 
Length 


P6062B 


P6063B 


P6053B 


Attenuation 




IX 


10X 


IX 


10X 


10X 


Accuracy 




Same as Scope 


3%*' 


Same as Scope 


3%-' 


3% 


Input 

Resistance 




Same as Scope 


10 MO'' 


Same as Scope 


10 MO*' 


10 MQ 


Input 

Capacitance 


ZVi ft 
6 ft 
9 ft 


too pF 
105 pF 
135 pF 


13,5 pF 
14 pF 
17 pF 


80 pF 
105 pF 
NA 


11 pF 
14 pF 
NA 


9,5 pF 
12,5 pF 
13.5 pF 


Bandwidth 


3V2 ft 
6 ft 
9 ft 


8 MHz 
6,7 N^Hz 
4.5 MHz 


too MHz 
too MHz 
95 MHz 


12 MHz 
6 MHz 
NA 


200 MHz 
200 MHz 
NA 


200 MHz 
200 MHz 
115 MHz 


Maxinnum DC 
Voltage 




too V 


500 V 


100 V 


500 V 


500 V 


Derated Above 




450 kHz 


3.5 MHz 


450 kHz 


4,5 MHz 


4,2 MHz 


Derated to 
Frequency 




35 V ® 
10 MHz 


35 V ® 
50 MHz 


35 V @ 
10 MHz 


30 V @ 
50 MHz 




Aberrations 




N/A 


±3%. 
<5% p-p 


N/A 


±3%, 
<5% p-p 




Rise Time 




N/A 


3.5 ns 


N/A 


1,7 ns 


N/A 


Scope C in pF 




15 to 47 pF 


15 to 24 pF 


15 to 24 pF 



*■ In lOX position the input R-10 MQ ±0.5% with an oscilloscope input MQ ±2%. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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"HI/ PASSIVE 
Lir\ PROBES 



2200-SERIES 
PROBES 



P6103 P6109 



P6121 P6122 



DC to 50 MHz, 
10X Modular 



DC to 150 MHz, 
10X Modular, 
With Readout 



DC to 100 MHz, 
10X Modular, 
With Readout 



DC to 100 MHz, 
10X Modular 




P6103 with standard accessories. 

Ruggedized Probes 
For 1 M12 Input 

• Improved, Rugged, Replaceable Tip 

• Hybrid Circuitry for Improved 
Performance 

• New, Two-Piece Modularity 

« UL Listed 

The P6103/P6109 are ruggedized modular 
passive voltage probes. The modular 
probe head houses all circuitry, including 
low frequency compensation. The cable 
assembly comes with an attached BNC 
connector. 

Both probes feature easily replaceable 
screw-in probe tips. These probe tips have 
been specifically engineered to provide 
improved long-term performance and re- 
liability. Both are compatible with the 
miniature size probe accessories (see 
probe accessories page 546). 

The P6103 is included with the 2225 os- 
cilloscope. The P6109 is included with the 
2245 and 2246 GPS osciUoscopes. Oscil- 
loscopes equipped with readout can be 
activated by the P6109. 



P6m 

For 1 MQ Input 

• Small, Precision Tip 

• Flexible, Low Mass Cable 

• Hybrid Circuitry for Improved 
Performance 

• UL Listed 

The P6120 probe family features modular 
construction, easily replaceable parts and 
hybrid circuitry. These probes are also 
fully compatible with the wide selection 
of miniature probe accessories. 

The P6122 general purpose probe accom- 
modates oscilloscopes with bandwidths 
up to 100 MHz. The P6121 with readout 
capability is specifically designed for the 
Ttektronix 2236 Oscilloscope to provide 
close tolerance readings when using the 
2236 DMM functions. 



CHARACTERISTICS 





















Scope 




Length 


Attenuation 




Loading 




Bandwidth 


DC Max 


C In pF 


P6103 Opt 01 


1 m 


10X 


10 




109 


pF 


50 MHz 


500 V 


15- 


-35 


P6103 


2 m 


10X 


10 


m 


132 


pF 


50 MHz 


500 V 


15- 


-35 


P6103 Opt 03 


3 m 


10X 


10 


m 


15.5 


pF 


50 MHz 


500 V 


15- 


-30 


P6109 Opt 01 


1.5 m 


10X 


10 


MO 


118 


pF 


150 MHz 


500 V 


15- 


-35 


P6109 


2 m 


10X 


10 


Mn 


13.2 


pF 


150 MHz 


500 V 


13- 


-35 


P6109 Opt 03 


3 m 


10X 


10 


m 


15.5 


pF 


100 MHz 


500 V 


15- 


-30 


P612r' 


1,5 m 


IOXiO.2% 


10 


m 


11.0 


pF 


100 MHz 


500 V 


20- 


-26 


P6122 


1.5 m 


10X 


10 


m 


11.0 


pF 


100 MHz 


500 V 


15- 


-35 


P6122 Opt 02 


2 m 


10X 


10 


m 


12.0 


pF 


100 MHz 


500 V 


15- 


-35 


P6122 Opt 03 


3 m 


10X 


10 


m 


14.0 


pF 


90 MHz 


500 V 


15- 


-35 



• ' Designed specifically for use with the 2236 to ensure optimum DMM readings. 




P6109 (showing modularity) 



ORDERING INFORMATION 

P6103 lOX, 50 MHz, 2 m 
Modular Probe $.35 
Includes: A(^justment tool (F3, 003-1364-01); 
Retractable hook tip (B3, 013-0107-05); Re- 
placeable probe tip (B27, 131-3723-00); 12-in. 
Ground lead (196-3120-00); Two each of white, 
yellow, red and green cable markers; Instruc- 
tion sheet (070-6156-00). 

OPTIONS 

Option 01—1 m cable. + S5 

Option 03—3 m cable. + S5 

P6109 lOX, 150 MHz, 2 m 

Modular Probe S.58 

Includes: Same as the P6103; Instruction sheet 

(070-6157-00). 

OPTIONS 

Option 01—1.5 m cable. +$6 

Option 03—3 m cable. + tS 

P6122 lOX, 100 MHz, 1.5 m 
Modular Probe S58 
Includes: (020-0717-00) Adjustment tool (F3, 
003-1364-01); Retractable hook tip (B3, 
013-0107-05); Probe tip grwund cover (B16, 
166-0404-01); 8.8-in. Alligator ground lead 
(GIO. 195-1870-00); 3.5-in. Ground lead (Gl, 
195-6176-00); Alligator cUp (A16, 344-0046-00); 
two silver cable marker bands; Instruction 
sheet (070-5511-00). 

OPTIONS 

Option 02— 2 m cable. +$6 
Option 03—3 m cable. + SB 

P6121 lOX, 100 MHz, 1.5 m 
Modular Probe $100 
Includes: Same as the P6122; Instruction sheet 
(070-5512-00). 

OPTIONAL ACCESSORY 
Manuals— 

(P6121) Order 070-3739-01 $1.50 
(P6122) Order 070-4431-01 .S3 

For probe accessories see pages 546, 548. 

For replaceable subassemblies see page 545. 

Instrument compatibility chart Is on pages 
521-522. 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



Tdl/ PASSIVE 
I Lir\ PROBES 



2400 SERIES 
PROBES 



10X Modular with Readout 

Em P6137 

DC to 400 MHz (Compact) 

P6130 

DC to 250 MHz (Subminiature) 

P6131 

DC to 300 MHz (Subminiature) 

P6133 

DC to 150 MHz (Subminiature) 



NEW 



IP6133 

Option 25 (Compact) 

P6136 

DC to 350 MHz (Subminiature) 



NEW 



IP6136 

Option 25 (Compact) 



For 1 MH Input 

• Subminiature Tip (except P6137 and 
P6133/P6136 Opt 25) for Precise 
Probing 

• Flexible Lightweight Cable 

• Modular for Low Cost of Ownership 

• Hybrid Circuitry Performance 

• UL Listed 

The P6130 probe family features modular 
construction, hybrid circuitry and smaller 
probe tips which can easily negotiate dense 
circuitry or tight spaces. Each probe has 
lOX attenuation and activates the read- 
out-encoding circuit of oscilloscojjes with 
the feature. 

These probes (except P6137 and P6133/ 
P6136 Option 25) are compatible with the 
subminiature probe accessories. Full com- 
patibility with the miniature accessories 




P6137 shown with typical accessories. 

is available when the subminiature-to- 
miniature probe tip adapter (013-0202-02) 
is installed over the probe tip. The P6130 
general purpose probe can be used with 
instruments with bandwidths up to 250 
MHz. The P6131 is specially designed for 
the Ttektronix 7A42 and older 2465 
oscilloscopes. The P6133 is for use with 
the 2445A. The P6I36 and P6137 are 
specially designed for the 2455A/B, 
2465A/B, and 2467/B. 

The new P6137 is a high impedance, DC 
to 400 MHz, lOX, 1.5 meter, passive 
voltage probe designed specifically for 
the Tfektronix 2400B Series portable 
oscilloscopes. The P6137 features a larger 
diameter probe tip, compact size which 
provides additional tip strength and per- 
formance, but is small enough in size to 
access today's smaller circuitry. (Note: 
The P6137 tip/hybrid assembly, compact 
size is not compatible with subminiature 
accessories, except for the ground collar) 
The "Identify" button on the probe head 
enables the user to utilize special func- 
tions on the 2400 Series oscilloscope, such 
as Auto Setup, SRQ, Auto Sequencing, and 
trace identification. 



CHAF 


JACTERISTICS 




Probe 
Length 


P6130 


P6131 


P6133-1 


P6136*'*»/P6137 


Attenuation 




10X ±3% 


10X ±1% 


10X ±1% 


10X ±1% 


Loading 


1.3 m 
1.5 m 
2.0 m 
3.0 m 


10 Mn 12.7 pF 
10 MO 13.2 pF 
10 Mn 14.5 pF 


10 Mn 10.8 pF 

10 Mn 13.5 pF 
10 Mn 14.5 pF 


10 Mn 11.4 pF 

10 Mn 12.7 pF 
14.5 


10 Mn 10.8 pF 


Bandwidth 


1.3 m 

1.5 m 
2.0 m 
3.0 m 


250 MHz 
250 MHz 
150 MHz 


300 MHz 

250 MHz 
150 MHz 


150 MHz 

150 MHz 
120 MHz 


350 MHz 
(P6136) 

400 MHz 
(P6137) 


DC Max 




500 V 


500 V 


500 V 


500 V 


Scope 




22xx. 46x, 475. 
485,7A15/16/18/26 


2430, 2445, 
2465, 7A42 


2430A/M, 
2445/A 


2440, 2455A/B, 
2465A/B, 2467B 









f 





• ' P6133/P6136 Opt 25 products have same specifications as standard P6133/P6136 subminiature 
•2 P6136 will NOT meet 2400B-Series 400 MHz BW. 



P6133/P6136 Opt. 25 Compact tip (bottom), 
P6133/P6136 Subminiature (top). 



ORDERING INFORMATION 

P6130 lOX, 250 MHz, 2 m 
Subminiature Probe $130 
Includes: Adjustment tool (F3, 003-1364-01); 
Retractable hook tip (CI, 013-0208-01); Circuit 
board connector (C5, 131-2766-03); 8.8-in. 
Alligator ground lead (GIO, 195-1870-00); 6-in. 
Microhook ground lead (G5, 195-4104-00); 2-in. 
Ground lead (09, 195-4240-00); Probe holder 
(352-0687-00); Each of white, gray, red and 
green cable markers; Instruction sheet 
(070-5513-00). 

OPTIONS 

Option 01— 1.5 m cable. *tS 
Option 03— 3 m cable. +«15 

P6131 lOX, 300 MHz, 1.5 m Modular 
Probe $145 
Includes: Same as P6130; Instruction sheet 
(070-5514-00). 

OPTIONS 

Option 02—2 m cable. NC 
Option 03—3 m cable. NC 

P6133 lOX, 150 MHz, 2 m Modular 
Probe $115 
Includes: Same as P6130; Instruction sheet 
(070-5795-00). 

OPTIONS 

Option 01—1.3 m cable. + $5 

Option 03—3 m cable. + $15 

Option 25" — Compact tip offers increased tip 
strength, but maintains a smaller profile that 
still allows probing of dense circuit applica- 
tions. Option 25 is not compatible with the 
standard P6133/P6136 "Subminiature" ac- 
cessories. Similar accessories, for the "Com- 
pact" size, are available. Refer to page 548 for 
additional information on the optional 
accessories. 

P6136 lOX, 350 MHz, 1.3 m Modular 
Probe + $150 

Includes: Same as the P61,30; instruction sheet 
(070-6025-00). 
Option 25" 

Includes same as P6133 Opt 25. 

P6137 lOX, 400MHz, 1.5m $160 
Includes: Low inductance ground lead 
(195-4240-00), Retractable hook tip 
(013-0107-00), Alligator clip (344-398-00), IC 
grabber (013-0217-00), 3-in. ground lead 
(196-3113-00), Adjustment tool (003-1417-00), 
Instruction sheet (070-6432-00). 

Contact your local sates office for additional 
ordering ir^irrmalinn. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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TEK 



PASSIVE PROBES 11000-SERIES 
INTERFACE POWER SUPPLY PROBES 



P6134 

DC to 300 MHz, 10X, 

Passive Probe, With Identify and Readout 

P6135 DC to 150 MHz, 10X, 
Passive Differentiai Probe, 
With identity and Readout - 




P6134 shown with typical accessories. 

For Use With the Intelligent TekProbe^** 
Interface of the 11000 Series Plug-Ins 

• Identify Button on Each Probe 
Allows Remote Sequencing of 
Oscilloscope Programs 

• Automatic Input impedance 
Selection 

• Activates Readout on 11000 Series 
Oscilloscopes 

• Probe Power Comes Through 
Connector — No Extra Power Supply 
or Cables Needed 

• Uses Subminiature Probe 
Accessories 

The P6134, P6135 and P6231 probes were 
the first in a line of "intelligent" probes. 
Through the TekProbe™ interface con- 
nector, the probe can (if available on the 
specific probe) communicate one or more 
of the following: its type, serial number, 
attenuation, input impedance, offset 
scale factor, and other key parameters to 
and from the host instrument. Power for 
compatible probes is also supplied 
through the TtekProbe™ interface, elim- 
inating the need for extra cabling and ex- 
ternal power supplies. The probe connec- 
tors allow easy and positive locking to the 
test instrument. 

An "ID" button is standard with each 
probe which, when pressed, causes one of 
several programmable actions to be taken 
by the mainframe (e.g., autoset, setup 
recall, automatic measure, SRQ, etc.). 

The P6134 and P6135 are passive probes 
designed for amplifiers with an input 
impedance of 1 MO. The P6135 is a pair of 
differential probes which are matched for 
high CMRR when used with the 11A33 Dif- 
ferential Comparator plug-in. 




NEW 



11103 

TelcProbe^" interface Power Supply 



P6135 differential probe shovm with typical 
accessories 


CHARACTERISTICS 




P6134 


P6135 


Attenuation 


10X ±1% 


10X Adjust- 
able ±3% 


Input R 


9 Mn ±0.3% 


1 MO ±0.32% 
at dc 


Input C 


11.3 pF 


11.3 pF 


Bandwidth 


300 MHz 


150 MHz 


Rise Time 


Input Voltage 


500 V (dc 
■¥ peak ac) 


500 V (dc 
+ peak ac) 


CMRR 


NA 


10000:1 dc to 
1 kHz derating 
to 100:1 at 
20 MHz 



ORDERING INFORMATION 

P6134 lOX, 300 MHz, 1.5 m Passive 
Probe SI 70 

Includes: Adjustment Tbol (F3, 003-1364-01); 
Retractable hook tip (CI, 013-0208-01); Two cir- 
cuit board connectors (C5, 131-2766-03); 2-in. 
Ground lead (G9, 195-4240-00); 6-inch Ground 
lead (196-3113-00); Miniature alligator clip 
(A16, 344-0046-00); IC p^bber (013-0217-00); 
Two each of black, white, silver, gray, blue, 
oiange, red, green and yellow cable markers; 
Instruction manual (070-6029-00). 

P6135 Pair of lOX, 150 MHz, 1.5 m 
Differential Probes S495 
Includes: Same as the P6134, for each probe; 
Instruction manual (070-6158-00). 



P6231 

DC to 1.5 GHz, 10X, 

Bias/Offset Probe, With Identify and Readout 

Refer to Active probes on page 531 for speci- 
fications and Ordering Information. 




1103 TekProbe™ Power Supply 



TYPICAL APPLICATIONS 

• Allows Use of P6701/P6702, P6231, 
and P6203/P6204 on Non-11000 
Series Oscilloscopes 

FEATURES 

• Dual TekProbe^" Inputs 

• Dual BNC Outputs 

• Dual Voltage On/Off Offset Switches 
and Potentiometers 

The 1103 Power Supply allows customers 
to use probes requiring TtekProbe™ In- 
terface power with any oscilloscope or 
digitizer which does not provide 
TBkProbe"" power. The 1103 includes 
dual TtekProbe"* inputs, dual BNC signal 
outputs, and dual voltage offset on/off 
switches and potentiometers. 

The offset control supplies a voltage, ad- 
justable with the front panel poten- 
tiometer. This voltage is used to control 
the offset of probes such as the P6701/02 
optical-to-electrical converters. 



CHARACTERISTICS 

Output Voltage (±2%)— + 15 V @ 300 ma, 

-15 V @ -.300 ma, +5 V @ +300 ma, -5 V 

-300 ma (ripple <5 mV rms). 

Line Voltage Ranges— 115 V: 87 to 128 V ac; 

2.30 V: 174 to 250 V ac. 

Line Frequency— 48 to 440 Hz. 

Power Consumption — <35 W. 



ORDERING INFORMATION 

1103 Accessory Power Supply $350 
INTERNATIONAL POWER PLUG OPTIONS 

Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



TdL/ PASSIVE 
I L r\ VOLTAGE PROBES 



11000-SERIES 
PROBES 



P6156 



NEW 



DC to 3.5 MHz., 10X, Low Impedance Zo (50 n) 
Probe, With Identify and Readout. 




P6I56 shown with standard accessories. 

TYPICAL APPLICATIONS 

• High-Speed Analog and Digital 
Device Characterization 

• Propagation Delays for ECL, EMOS, 
and GaAs Circuitry 

FEATURES/BENEFITS 

• Low Capacitive Loading at High 
Frequencies 

• Interchangeable Attenuator Tip 
Assemblies (IX, 10X, and 20X; 
Available as Options); 

The P6156 is a 3.5 GHz, low impedance 
(low input R, low input C) Zo (50 fl) probe 
and comes sUmdard with a lOX (500 ohm) 
attenuator tip. Attenuation values of IX 
and 20X are available as options to the 
standard product. 

Although primarily designed for the 
11A52 and 11A71 plug-ins, the P6156 
probes may be used with the other 
UOOO-Series plug-ins, the 11800-Series 
SD24 and SD26 SampUng-TDR plug-ins, or 
other 50 ohm input channel amphfiers 
and oscilloscopes (with the proper 
adapters). 



The 50 ohm termination required by the 
P6156 is automatically accommodated by 
the UOOO-Series mainframe. When an 
UOOO-Series probe is connected to an in- 
put connector of an 11A.32, 11A33, or 
11A34 Amplifier plug-in unit, the plug-in 
input impedance is automatically 
switched to 50 ohm. The 11A52 and 
UA71 Amphfier plug-ins have fixed 50 
ohm input impedances. 



P6150 



NEW 



DC to 9 GHz., 10X Probe, Low Impedance 
Zo (50 U) with 1X Accessory Tip 




P6150 shown with standard accessories. 

TYPICAL APPLICATIONS 

• High-Speed Device Characterization 
in Microwave Communication, 
Signal Processing, and Logic 
Applications 

• Propagation Delay on GaAs and 
ECL Devices 

• Circuit Board Impedance Testing 



FEATURES/BENEFITS 

• Low Loading at Extremely High 
Bandwidths 

• Small Size 

• Ideal for 50 Ohm Environments 

• Interchangeable Probe Tips 
(1X, 10X) 

• Recommended Probe for 11800/ 
SD-24 and SD-26 Sampling Plug-Ins 

• SMA Cable Connectors for 
Optimum Signal Integrity 

High Quality, Flexible Probe Cable 

The P6150 is a very high bandwidth, lOX 
attenuation, low impedance probe 
designed for use with the 11800/SD24 and 
SD26 Sampling TDR. The probe consists 
of interchangeable, screw-in attenuator 
tip assemblies (IX and lOX) and an SMA- 
to-SMA probe cable. An assortment of cir- 
cuit and grounding attachments are in- 
cluded to optimize attachment to the 
device under test, while maintaining high 
signal integrity. 

ORDERING INFORMATION 

P6156 lOX, 3.5 GHz, 1.5 m Low Impedance 
Probe, Compact Tip $200 
Includes: Retractable hook tip (013-107-06); 
Two circuit board connectors; 2-in. Ground 
lead (195-4240-00); 6 in. ground lead 
(196-3113-02); Ground collar (343-1003-01); 
Alligator clip (344-0398-00); SMT Grabber 
(206-0364-00); Two each cable markers various 
colors: gray, white, green, red; Probe tip holder 
(352-0670-00); Instruction sheet (070-6430-00). 
OPTIONS 

Option 26*'— Adds 20X Attenuator + *55 
Option 27*'— Adds IX Attenuator +$55 
P6150 lOX, 1.0 m, 50 n Probe. $1,250 
Includes: IX and lOX replaceable probe heads 
1.0 m cable assembly (174-1341-00) 
020-1708-00 kit consisting of 20 each grd. clip 
3 each adjustable grd. lead; 10 each electric 
contact; 2 each probe to circuit board ground 
connectors; and Instruction sheet 
(070-7173-00). 

• ' Contact your local sales office for additional 
ordering information. 



CHARACTERISTICS 





P61S6 


P6150 


Attenuation 


IX ±3% 


10X±3% 


20X±3% 


IX + 2% 


10X±2% 


Input R 


500 +5% 


5000 ±3% 


10000 ±3% 


500 


5000 


Input C 


N/A 


<1 pF 


<1 pF 


N/A 


<0,15 pF 


Bandwidth 


>1.5 GHz 


> 3.5 GHz 


2:3.5 GHz 


£3.0 GHz 


DC to 9 GHz 


Rise Time 


<300 ps 


£100 ps 


< 100 ps 


s170 ps 


<38.8 ps 


Max Input 












Voltage (do plus 












peak ac)± input volts 


Scope Max 


15 V 


22 V 


Scope Max 


12.5 V 


Signal Delay 


7.5 ns ±0.05 ns 


7.5 ns ± 0.05 ns 


7,5 ns ±0.05 ns 


4.40 ±1 ns 


5.2 ns ±0.1 ns 


Length 


1.5 m 


1.5 m 


1.5 m 


1 m 


1 m 
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TEK 



ACTIVE 11000-SERIES 
PROBES PROBES 



NEW 



IP6204 

DC to 1 GHz, 10X, 10-Mn Active (FET) Probe, 
With Identify and Readout fiypically 1.1 GHz*) 



NEW 



IP6203 

DC to 1 GHz, 10X, >10 KO Active (Bipolar) 
Probe, With Identify and Readout. 



TYPICAL APPLICATIONS 

• High-Speed Digital and Analog 
Circuitry, ECL, CMOS, TTL, and 
GaAs 

• Amplitude, Aberrations, Signal 
Delay, Bandwidth and Rise Time 
Measurements 

FEATURE/BENEFITS 

• High Impedance (10 Mn, 1.9 pF); 
Lower Circuit Loading, Better 
Measurement Accuracy 

• Compatible with Miniature Size 
Probe Tip Accessories and Adaptors 

• Probe Power at the TekProbe^" 
Interface; No Additional Cables or 
Supplies Required 

• Identify Button Allows Remote 
Control of Several Propramable 
Actions on the Mainframe from the 
Probe Head 

» Easily Replaceable Probe Tips 

The P6204 and P6203 high-performance 
Active Probes round out the capabilities 
of the 11000-Series oscilloscopes and 
plug-ins. 

The P6204 is a 1-GHz, high impedance 
(high input R, low input C), miniature 
size, lOX Active (FET) probe intended for 
use in high speed digital and analog cir- 
cuitry. The variable dc offset voltage 
(± lOV) is ad^justable via mainframe con- 
trols, allowing offset of any dc component 
within the range of the control. This 
allows signals with dc components to be 
brought into the probe's dynamic range. 

The P6203 is a lOX, 1-GHz, medium im- 
pedance (medium input R, low input C), 
miniature size Active (Bipolar) probe in- 
tended for use in testing high speed logic 
and analog circuitry. The P6203 also pro- 
vides a variable ( ± 10 V) dc offset func- 
tion which is controlled via the 
mainframe. 

Although primarily designed for the 
11A52 and 11A71 plug-ins the P6204 and 
P6203 active probes may be used with the 
other 11000-Series plug-ins. 

• At room temperature. 




P6204 with standard accessories. 

The 50-ohm termination required by the 
P6204 and P6203 is automatically accom- 
modated by the 11000-Series mainframe. 
When an 11000-Series active probe is con- 
nected to an input connector of an 11A32, 
11A33, or 11A34 Amplifier plug-in unit, 
the plug-in input impedance is auto- 
maticaly switched to 50 ohms. 

The P6204 and P6203 11000-Series Active 
probes have an IDENTIFY button which, 
when pressed, will cause any one or more 
of several actions to be taken by the main- 
frame; these include autoset, recall the 
next in a series of stored setups, invoke 
the automatic-measurement function, or 
issue an SRQ. These actions are selectable 
via the mainframe Utility Menu. 

The P6204 and P6203 Active Probes pro- 
vide communications {intelligent probes) 
through the TtekProbe™ interface con- 
nector The probe can (if available on the 
specific probe) communicate one or more 
of the following: it's type, serial number, 
attenuation ratio, input impedance, off- 
set scale factor, and other key parameters 
to and from the host instrument. Power 
for the Active probes is also supplies by 
through the TekProbe''^" interface, 
eliminating the need for extra cabling and 
external power supplies. 

The P6204 and P6203 may also be used 
with other oscilloscopes via the NEW 
1103 TfekProbe™ power supply (see page 
528). 



CHARACTERISTICS 





P6203 


P6204 


Attenuation 


10X ±1.5% 


10X Adjust- 
able ±1.5% 


Input R 


>ioKn 


10 MO 


Input C 


2 pF 
(Typically 
1.8 pF) 


1.9 pF 
(Typically 
1.7 pF)- 


Bandwidth 


DC - 10 GHz 


DC - 1.0 GHz 
(1.1 GHz 
typical)* 


Rise Time 


<350ps <350ps 
(<320 ps typical) P6204 only 


Maximum 
Nondestruc- 
tive Input 
Voltage (dc 
plus peak ac) 


40V 


400 V 


Signal Delay 


8.4 ns 
±200 ps 


8.4 ns 
±200 ps 


Length 


1.5 m 


1.5 m 


Linear 

Dynamic 

Range 


-10.0 V <(V sig-V offset) 
<+10.0 V 


DC Offset 
Range 


±10 V 


±15 V 



" At room temperature. 

ORDERING INFORMATION 

11K1P6203 lOX, 1 GHz, 1,5 m, Active 
(Bipolar) Probe, Miniature Size. S825 
Includes: Retractable hook tip (013-6107-06); 
6 in. ground lead (196-3198-00); aUigator cUp 
(344-0398-00); SMT Grabber (206-0364-00); 
electrical insulating sleeve (166-0404-01); 
ground contact, spring (214-4125-00); 2 probe 
tip to circuit board adapters; carrying case; in- 
struction sheet (070-6823-00). 
P6204 lOX, 1 GHz, 1.5 m, Active 
(FET) Probe, Miniature size. $1,395 
Includes: Same as P6203; except instruction 
sheet. 
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ACTIVE 



PROBES 



ACTIVE PROBE SELECTION GUIDE 















Input Umltl 








Attn 


Length 






Rlw 

Tlnw 


Mudmufn 
OC -f 

Pk Ac 


Unaw 
Dynamic 
Ranga 


Dc 
Oflaat 
Rsngtt 


Rawt- 

Out 


Plica 


PS201 
FET 


IX 
10X 
lOOX 


6 11 


100 kO 
1 MQ 
1 MQ 


3 pF 
15 pF 
15 pF 


04 ns 


±100 V 
±200 V 
±200 V 


±06 V 
±6 V 
±60 V 


±56 V 
±56 V 
±200 V 


^ 


$1 ?80 


P6202A 
FET 


10X 
100X 


2 m 


10 MQ 
10 MQ 


ZpF 
2pF 


07 ns 
7 ns 


±200 V 
±200 V 


±6 V 
±60 V 


±55 V 
±200 V 


No 


$735 


P6230 
Biaa/OflWt 


lOX 


16 m 


4500 


13 pF 


230 ps 


±30 V 


±5 V 


±5 V 


lbs 


$420 


P8231 
Btaa/OflMt 


lOX 


15 m 


4500 


16 pF 


230 ps 


±30 V 


±10 V 


±5 V 




S410 



ACTIVE PROBES 

Active probes pm\ide high input resistance 
and low input capacitance without loss of 
signal. The dynamic range and measure- 
ment capability are substantially increased 
through the voltage offset control. 

Since active probes have a selectable 
50 ohm output impedance, the distance 
from the probe tip to the instrument is only 
limited by the bandwidth limit of the 50 
ohm coaxial cables between the probe and 
instrument. Active probes are used in 
measurements where high input resistance 
and low input capacitance is needed and 
frequencies above 250 MHz are 
encountered. 

Refer to page 530 for information on the 
P6203 Bipolar and P6204 FET probes for 
the 11000 Series plug-ins. 



P6201 

DC to 900 MHz, 1X With Readout 
Typically 1.1 GHz' 




For 50 ft or 

1 MQ Inputs 

• Unity Gain, Low Input Capacitance 

• Two Plug-on Attenuator Heads That 
Maintain Scope Readout Factor 

• Dc Offset, AC-DC Coupling Switch 

The P6201 is an active (FET) probe pro- 
viding unity gain and dc to 900 MHz band- 
width. The P6201 is the best general- 
purpose probe within its voltage range 
from the standpoint of electrical perfor- 
mance. Very low input capjicitance permits 
acquisition of high frequency signals with 
minimum loading of circuits under test 
while high input resistance minimizes low 
frequency and dc loading. Plug-on atten- 
uator heads provide higher input resistance 
and reduced input capacitance. The probe 
derives its power from the probe power 
jack on many "Ibk scopes, or an IIOIA 
Power Supply. 

• At room temperature. 



ORDERING INFORMATION 

P6201 IX, 6 ft FET Probe $1,280 
Includes: Retractable probe tip (01; (013^135-00); 
lOX Attenuator head (010-0376-00); lOOX At- 
tenuator head (010-0377-00); 3 Probe tips (D9, 
206-0200-00); Probe tip (D2, 103-0164-00); 30 cm 
(12-in.) Ground lead (G4, 175-0848-02); Ground 
contact (D5, 131-1302-00); Alligator cUp (A16, 
344-0046-00); Electrical insulating sleeve (D6, 
166-0557-00); Ground contact insulator (D7, 
342-0180-00); Carrying case; Instruction manual 
(070-1306-00). 



P6202A 

DC to 500 MHz, 10X With Readout 




For 50 ft or 

1 Mft Inputs 

• DC Offset, Small Probe Size 

• High Input Impedance Through Freq 
Range 

The low input capacitance of the P6202A 
permits acquisition of high frequency 
signals with a minimum loading of circuits 
under test while the high input resistance 
minimizes low frequency and dc loading. 
The dc offset feature offsets any dc com- 
ponent within the range of the control to 
bring the signal into the dynamic range of 
the probe. 

The P6202A derives its power from the 
probe power jack on many Ifek scopes, or 
an IIOIA Power Supply. 



CHARACTERISTICS 





P6201 


P6202A 


Rise Time 


<0.4 ns 


<0.7 ns 


Bandwidth* 1 


>900 MHz-3 


>500 MHz 


Attenuation 




xlO 


Attenuation Accuracy 


±3% 


±4% 


Input Resistance 


100 kn 


10 Mfl 


Input Capacitance 


3 pF 


2 pF 


Input R with Attenuator 


1 MO 


10 MQ*2 


Input C with Attenuator 


1.5 pF 


2 pF-2 


Dynamic Range 


±0.6 V 


±6.0 V 


Dynamic Range 
with Attenuator 


±6 V or ±60 
V 


±60 V2 


DC Offset Range 


±5.6 V 


±55 V 


Noise 


300 ><V 


150 


Maximum Input 
Probe Only 


±100 V 
peak 


±200 V 
peak 


Derated above 


60 MHz 


2 MHz 


Derated to— 
at Frequency 


5 V at 
500 MHz 


20 V at 
300 MHz 


Maximum Input 
with Attenuator 


200 V peak 


200 V 
peak"2 


Derated Above 


50 MHz 


150 MHz*2 


Derate to— 
at Frequency 


5 V at 
500 MHz 


70 V at 
400 MHz'' 


AC Coupling 

-3 dB Low Frequency 


10 Hz 


16 Hz 



" Ver^ied by rise time. 
" Optional accesstm^ 

TypicaUy 1.1 GHz at mam temperature. 



ORDERING INFORMATION 

P6202A lOX, 2 m FET Probe S735 
Includes: Retractable probe tip (E2, 013-009701); 
Two alligator clips (A16, 344-0046-00); Probe 
holder (352-0351-00); 7.5 cm (3 in.) Ground 
(G6, 175-0849-00); Probe adjustment tool (F5, 
003-0675-01); Canying case; 13 cm (6 in.) Ground 
lead (G8, 175-1017-00); 2 Replaceable probe 
tips*'; Electrical Insulating sleeve (B16, 
166-0404-01); Instruction manual (070-3642-00). 
''Available in package of 10 only. Order 
206-023003 (B26). 



P6202A OPTIONAL ACCESSORIES 

lOX Attenuator— Fbr total lOOX 
attenuation. Order 010-0384-00 $80 
AC Coupling Cap— Order 010-0360-00 $40 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center 
Toll free: 1-800-42&-2200, Ext. 99. 
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PROBES 



P6230 

DC to 1.5 GHz, 10X Bias/Offset Wtth Readout 



P6231 DC to 1.5 GHz, 10X, Bias/ 1101A Power Supply 

Offset Probe, Witti Identify and Readout 




For 50 fi or 
1 M12 Inputs 



• Bias/Offset 

• Intemal/Extemal 50 il Termination Switch 

• Low impedance 

• For Adjusting Tip "Nulling" Voltage 
(±5.0 V DC) 

• Fully Compatible With Tek 
Submlniature Probe Accessories 

» UL Listed 

The P6230 is a 1.5 GHz, low-impedance, 
subminiature, lOX active probe for use with 
broad-band scopes A switch on the com- 
pensation box allows selection of internal or 
external 50 ohm termination so the probe 
may be used with instruments having either 
50 ohm or 1 megohm input resistances A 
coding pin on the BNC connector activates 
the readout of instruments with this feature. 
The P6230 acts as a standard 500 ohm 
passive voltage probe with the additional 
capability of having an a4justable tip nuU- 
ing voltage. This feature reduces the dc- 
loading effects of the probe when it is used 
to measure signals whose mid-voltage value 
is not at zero volts, or in circuits where the 
termination impedance is not returned to 
ground level. The Input Bia&Offset Voltage 
may be adjusted so that the voltage at the 
probe input resistor is equal to the test 
signal potential; thus, no current flows 
through the input resistor. 
The probe derives its power from the probe 
power jack on many Tfelc scopes or the 
IIOIA Pbwer Supply 

The P6230 is compatible with all sub- 
miniature probe accessories. With the sub- 
miniature-to-miniature probe tip adapter 
(013-0202-02), all miniature probe acces- 
sories on page 548 can be used. 

ORDERING INFORMATION 

P6230 lOX, 1.6 m. Bias«ffset Probe $420 
Includes: (020-0798-00); Ac^justment tool (F3, 
003-1364-01); Retractable hook tip (CI, 
013-0208-00); Circuit l)oard connector (C5, 
131-2766-03); 8.8-in. Alligator ground lead (GIO, 
195-187000); 6-in. Microhook ground lead (G5, 
1954104-00); 2-in. Ground lead (G9, 195424000); 
Probe holder (a52-0687-O0); 2 each of white, gray, 
red and green cable markers; Instruction manual 
(0704211-00). 



For 50 12 Input 



• For Use with the Intelligent TekProbe"" 
Interface of the 11000 Series Plug-ins 

• Identify Button on Probe Allows Remote 
Sequencing of Oscilloscope Programs 

• Probe Power Comes Through Connector 

• Bias/Offset for Adjusting Tip Nulling 
Voltage (± 5J V Dc) 

The P6231 is an active probe designed for 
amplifiers with an input impedance of 
50 ohm, primarily the 11A52 and 11A71 
high-frequency amplifiers. Connection of 
the P6231 into any other 11000 Series ampli- 
fier automaticaUy causes the input impe- 
dance to be set at 50 ohm. Up to five volts 
of bias may be applied to the tip of the 
P6231 to reduce the DC loading on the cir- 
cuit under test. The offset voltage is selec- 
table from the mainframe touch screen. 

CHARACTERISTICS 





P6230 


P6231 


Attenuation 


10X±3% 


10X±1% 


Input R/C 


450 13 pF 


450 n 16 pF 


Bandwidth 


15 GHz 


15 GHz 


Max DC Input 
Vofiage 


10 V 


10 V 


DC Offset Range 


±5.0 V 


±5.0 V 





ORDERING INFORMATION 

P6231 lOX, Bias/Offset Probe $410 
Includes; Adjustment tool (F3, 003-1364-01); 
Retractable hook tip (CI, 013-0208-00); 2 Cir- 
cuit board connectors (C5, 131-2766-03); 8.8-in. 
'Aalligator ground lead (GIO, 195-1870-00); 6-in. 
Ground lead (196-3113-00); 2-in. Ground lead 
(G9, 1954240-00); Miniature alligator cUp (A16, 
344-0046-00); IC grabber (013-0217-00); Two 
each white, black, silver, gray, blue, orange, 
red, green and yellow cable markers; manual 
(070-6027-00). 

OPTIONAL ACCESSORIES 
KLIPKIT— 16-pin DIP package accepts 
the P6230 and P6130 family probes di- 
rectly. Other probes must use the sup- 
plied pins and attach via a retractable 
hook tip. Included are two DIP clips, and 
four signal/ground pins. Order 
013-0197-00 S46 
KLIPKIT Signal/Ground Pins- 
Includes eight signal/ground pins for use 
with the KLIPKIT. Order 131-3288-02 S31 



The IIOIA Accessory Power Supply pro- 
vides power for active probes such as the 
Ttektronix F6201, P6202A and P6230 
when they are used with oscilloscopes 
that do not supply probe power 
The 1101 A will provide power for up to 
two probes. Output power features short- 
circuit protection. 

CHARACTERISTICS 

Output Voltages— + 15 V dc ±2°6; -15 V dc 

±2%; +5 V dc ±5%. 

Output Currents — 300 mA each supply 
(short-circuit protected). +15 V, -15 V sup- 
plies: <1 mV RMS with 300 mA load. 
Ripple— + 5 V Supply; <5 mV RMS with 300 
mA load. 

AC Input Voltages— Selectable, 87 to 128 V 

ac or 174 to 250 V ac. 

Line Frequency — 48 to 440 Hz. 

Power — 30 W maximum at 115 V ac. 

PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Width 

Height 

Depth 


157 
89 
165 


6.2 
3.5 
65 


Weight = 


kg 


lb 


Net 


1.7 


3.8 





ORDERING INFORMATION 

IIOIA Accessory Power Supply $440 
Includes; Instruction sheet 070-5126-00. 

INTERNATIONAL POWER PLUG OPTIONS 

Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A 5— Switzerland 220 V, 50 Hz. 




1103 TikProbe™ Interface Power Supply (see 
page 528). 



832 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



TdU^ DIFFERENTIAL 
I Lir\ PROBES 



DIFFERENTIAL PROBES 

Tek supports four modes of differential 
measurements: the differential amplifier 
probe, the matched pair of probes, the 
isolation amplifier, and the ground inter- 
rupt monitor. 

The P6046 is a 100 MHz differential 
amplifier in probe form. It connects into 
one channel of a standard scope 
amplifier. 

A matched pair of probes {P6055 or 
P6135) can produce CMRR ratios up to 
20,000:1 (P6055) with differential 
amplifiers. A single lOX probe has ac- 
curacy of 1% or less giving a scope-to- 
probe CMRR of no better than 50:1. 

P6046 

DC to 100 MHz, 1X Differential 




For 50 or 
1 Mil Inputs 



• 1000:1 CMRR at 50 MHz (DC-Input 
Coupled) 

• 500:1 CMRR at 50 MHz (AC-lnput 
Coupled) 

• ±250 V Maximum Voltage with 10X 
Attenuator 

• Dual Probe Tips for Greater CMRR 
at High Frequencies 

The P6046 Differential Probe and P6046 
Amphfier Unit provide unique measure- 
ment capabihties with all Tfektronix 
oscilloscopes. The differential-signal proc- 
essing takes place in the probe itself, 
resulting in high common-mode signal re- 
jection at higher frequencies. Differential 
probe-tip signal processing minimizes the 
measurement errors caused by dif- 
ferences in probes, cable lengths, and 
input attenuators. 



CHARACTERISTICS 

CMRR— With denection factors of 1 to 20 
mV div: at least 10,000:1 at 50 kHz, 5,000:1 at 
1 MHz, and 1,000:1 at 50 MHz (dc coupled). 
Common-Mode Linear Dynamic Range — ± 5 
V, ±50 V with lOX attenuator. 
Bandwidtli— DC to 100 MHz (-3 dB). 
Rise Time — 3.5 ns or less. 
Deflection FVictor Range— 1 to 200 mV/div in 
8 calibrated steps, 1-2-5 sequence, accurate 
within 3% (with an oscilloscope deflection fac- 
tor of 10 mV/div), 

Input RC— 1 Mi) paralleled by 10 pF or less. 
Input Coupling — AC or dc, selected by a 
switch on the probe. Low frequency re.sponse 
ac-coupled is -3 dB at 20 Hz, 2 Hz with lOX 
attenuator. 

Displayed Noise— 280 or less (tangential- 
ly measured). 

Maximum Input Voltage — ±25 V (dc + peak 
ac), ±250 V with lOX attenuation, derated 
with frequency. The P6046 circuitry can be 
damaged by electrostatic discharge. Please 
refer to manual for use. 
Output Impedance — 50 Jl through a BNC- 
connector. 50 H termination supplied with 
amplifier for use with 1 MO systems. 
Probe Cable — 6 ft long, terminated with 
special nine-pin connector 



ORDERING INFORMATION 

P6046 IX, 6 ft FET Differential 
Probe With Amplifier and Power 
Supply $1,895 
Includes: 50 termination (011-0049-01); Amp 
and power supply (015-0106-00); 50 n Coaxial 
cable (012-0076-00); Hanger assembly (014- 
0029-00); Carrying case (016-0111 01); lOX 
attenuator (010-0361-00); Dual attenuator head 
(010-0419-00); Swivel probe tip; spring ground 
contact; Connector test point jack; Instruction 
manual (070-0756-00). 

OPTION 

Option 11 — Probe Without Amplifier 

and Power Supply - $825 

Power Supply With Amplifler— 

Order 015-0106-00 $1,000 



P6055 

20,000:1 CMRR, 10X With Readout 




P6135 Differential Probe 

P6135 DC to 150 MHz, 10X 

Refer to the P6135 Differential Probe (page 
528), which was designed for the 11000 Series 
differential amplifiers. 

The A6902B also provides differential capa- 
bilities. See page 543. 




• High CMRR 

• Compact Size 

• Low Capacitance 

• DC to 60 MHz 



The P6055 is a miniature, low capaci- 
tance, lOX probe designed for use with 
Tektronix differential amplifiers with 
nominal input capacitances from 20 to 47 
pF. The attenuation ratio is adjustable to 
compensate for differences in input re- 
sistance of the amplifier (the amplifier in- 
put resistance must be 1 megohm ±2%). 
A special locking type readout connector 
allows use with instruments with or with- 
out readout capability. 

When two P6055 Probes are used to drive 
the two inputs of a differential amplifier, 
the ability to change the attenuation ratio 
of one probe versus the other is helpful 
in maintaining the CMRR of the system. 
The use of a matched pair of P6055 dif- 
ferential probes provides the best possi- 
ble system CMRR. 

CHARACTERISTICS 

CMRR— 20,000:1 from dc to 1 kHz derating to 

100:1 at 20 MHz. 

Attenuation — Acljustable to lOX. 

Input Resistance— 1 MO ±0.5%. 

Input Capacitance — = 10 pF when used with 

instrument that has 20 pF input capacitance; 

12.5 pF when used with instrument that has 

47 pF input capacitance. 

Maximum Useful Bandwidth— 60 MHz. 

Typical Probe Rise Time— 5.8 ns. 

Maximum Voltage — 500 V (dc + peak ac) 

from dc to 12 MHz, p-p V derated to 100 V at 

70 MHz. 

ORDERING INFORMATION 

P6055 Matched Pair of lOX, 
3.5 ft Differential Probes $555 
Includes (for each probe): Probe holder (352- 
0090-00); A(ljustment tool (F4, 003-0675-00); 
Retractable hook tip (B3, 013-0107-05); Two 
minialligator clips (A16, 344-0046-00); Probe 
tip ground cover (B16, 166-0404-01); 5-in 
Ground lead (G7, 175-0124-01); 12-in Ground 
lead (G7, 175-0125-01); 5-in Ground lead (G2, 
175-1256-00); Hook tip (B6, 206-0114-00); In- 
struction manual (070-1115-00). 

OPTION 
Option 01 — Single probe with 
accessories -$260 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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TCIZ HIGH VOLTAGE 
LrX PROBES 



P6007 

DC to 25 MHz, 
100X 



P6009 

DC to 120 MHz, 
100X With Readout 



P6015 

40 kV, Peak Pulse, 
1000X 




For 1 Mil Inputs 

• 1500 V DC 

• Low Capacitance Loading 

The P6007 is a low input capacitance, 
high- voltage (1.5 kV) probe. It can be com- 
pensated to match all plug-ins and oscillo- 
scopes with nominal input capacitances 
of 15 to 55 pF and input resistance of one 
megohm. 



ORDERING INFORMATION 

P6007 lOOX, 6 ft High VolUge 
Probe $130 
Includes; Retractable hook tip (Al, 013-0071- 
00); Banana tip (A12, 134 0013-00); .5-in. 
Ground lead (G7, 175-0124-01); 12-in. Ground 
lead (G7, 175-0125-01); 0.055-in. Diameter 
straight tip (206-0015-00); 0.080-in. Diameter 
spring tip (A4, 206-0060-00); Hook tip (A6, 
206-0105-00); Two miniature alligator clips 
(A16, 344-0046-00); Probe holder (352-0090- 
00); Instruction manual (070 0388-01). 
OPTIONS 

Option 01—3.5 ft cable. + $5 

Option 03—9 ft cable. + $15 

Option 04—12 ft cable. + $20 



For 1 M12 Inputs 



• 1500 V DC 

• DC to 120 MHz 

• Low Capacitance— 2.5 pF 

The P6009 is a low input capacitance, 
high- voltage (1.5 kV) probe designed for 
use with dc to 150 MHz oscilloscopes. The 
probe can be compensated to match plug- 
ins and oscilloscopes with nominal input 
capacitances of 12 to 47 pF and input 
resistance of one megohm. 

The P6009 is equipped with a special BNC 
connector that provides CRT Readout in- 
formation when used with plug-in units 
and mainframes that have these features. 



ORDERING INFORMATION 

P6009 lOOX, 9 ft High Voltage 
Probe With Readout $205 
Includes: Same as the P6007 plus Bayonet 
ground assembly (A17, 013-0052 00); 3-in. 
Ground lead (G7, 175-0263-01); Instruction 
manual (070-0401 01). 

OPTION 

Option 14—9 ft without Readout. NC 



CHARACTERISTICS 



For 1 M12 Inputs 

• Measure up to 40 kV Peak Pulse 

• Up to 20 kV DC + Peak AC 

« 75 MHz Useful Bandwidth 

The P6015 Provides lOOOX attenuation 
for oscilloscope measurements up to 
40 kV peak pulse. Voltage or duty cycle 
derating is necessary for RF voltages at 
frequencies over 100 kHz, or at temper- 
atures above 25 °C. 

The probe can be compensated for instru- 
ments with nominal input capacitance of 
12 to 47 pF and input resistance of one 
megohm. 



ORDERING INFORMATION 

P6015 lOOOX, 10 ft High Voltage 
Probe $725 
Includes: Carrying case (016-0128-02); High- 
voltage dielectric fluid (A21, 252-0120-00); AI- 
Ugator clip (A14, 344-0005-00); Probe holder 
(352-0056-00); Instruction manual (070-0373-02). 

OPTIONS 
Option 10 — Without freon. 
Max 13 kV. NO 
Option 25—25 ft cable (8 MHz B/W). + $100 
Option 26—25 ft cable without 
freon. Max 13 kV (8 MHz B/W). + SIDO 





Attanuatlon 


Accuracy 


Input 
Resistance 


Input Capacitance 


Probe 
Rise Time 


Aberrations 


Bandwidth 


Nominal 
Cable 
Length (ft) 


Maximum 
DC or RMS 
Voltage 


Derated 
Above 


Scope C 
In pF 


3% tt 


6 ft 


9 ft 


P6007 


100X 


3% 


10 MQ 


2 pF 


2.2 pF 


2.4 pF 


14,0 ns 


±3 


25 MHz 


3V2, 6. 9. 12 


1.5 kV 


200 kHz 


15 to 55 


P6009 


100X 


3% 


10 m 






2.5 pF 


2.9 ns 


±3 


120 MHz 


9 


1.5 kV 


200 kHz 


15 to 47 


P6015 


1000X 


Adjustable 


100 Mn 


3 pF (10 ft only) 


4.0 ns 


±5 


75 MHz 


10 


200 kV 


100 kHz 


12 to 47 



Above probes compatible with screw-tip accessories. Instrument compatibility chart is on pages 521-522 



$34 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center 
Toll free: 1-800-426-2200, Ext. 99. 



TCL^ SPECIALTY 
I Llr\ PROBES 



P6008 

100 MHz, 10X 
Environmental 




P6048 

DC to 100 MHz, 
10X 



For 1 Mfl Input 

• -50 to +150''C Temperature Range 

The P6008 Environmental Probe operates 
over -50 to +150°C for the probe body 
£ind cable; the compensation box operates 
from -15 to +55°C. It is designed for use 
with dc to 100 MHz oscilloscopes. The 
probe can be compensated to match plug- 
ins and oscilloscopes with nominal input 
capacitance of 12 to 47 pF and input 
resistance at one megohm. The P6008 
is compatable with the screw-tip 
accessories. 

CHARACTERISTICS 



P6008 


Attenuation 


10X 


Input Resistance 


10 Mn 


Input 


=7.5 pF with an Instrument 


Capacitance 


having 20 pF input 




capacitance 


Bandwidth 


DC to 100 MHz 


Voltage Rating 


600 V dc, ac peak, or dc and 




ac peak connblned. P-p 




voltage derating is necessary 




for cw 




frequencies > 20 MHz. At 




40 MHz, the maximum 




allowable p-p voltage is 300 V 


Scope C in pF 


12-47 





ORDERING INFORMATION 

P6008 lOX, 6 ft Environmental 

Probe S260 

Includes: Retractable hook tip (A2, 013-0071-01); 

Banana tip (A12, 134-0013-00); 12-in. Ground lead 

(G7, 175-0125-01); Alligator clip (A15, 344-0045- 

00); Probe holder (352-009(MX)); Instruction sheet 

(070-1173-00). 

Option 01—3.5 ft cable, 

non-environmental NO 




For 1 M12 Input 

• Minimum leading, 1 pF at 1 kO 

« AC/DC Switch 

The P6048 is a miniature low capacitance 
probe for use with one megohm 20 pF 
oscilloscopes. The probe input impedance 
of one kilohm paralleled by 1 pF is in- 
tended for applications where capacitive 
loading may distort the circuit 
waveforms. AC or dc coupling switch is 
available to extend the measurement 
range. 

CHARACTERISTICS 



P6048 


Attenuation 


10X 


Input Resistance 


1 kn 


Input 




Capacitance 


1 pF or less 


Maximum Input 


DC 20 V; ac 200 V 


AC Low 




Frequency 


7 kHz or less 


Bandwidth 


100 MHz 


Typical Probe 




Rise Time 


1.95 ns 


Scope C in pF 


15-20 





ORDERING INFORMATION 

P6048 lOX, 6 ft Minimum Loading 

Probe S225 

Includes: Retractable hook tip (El, 013-0090- 

00) ; 2 Probe tip ground covers (B16, 166-0404- 

01) ; Insulating sleeves (D8, 166-0433-00); 5-in. 
Ground lead (G7, 175-0124-01); 3-in. Ground 
lead (175-0263-01); Hook tip (G7, 206-0114-00); 
2 Miniature alUgator clips {A16, 344-0046-00); 
Probe holder (352-0090-00); Instruction 
manual (070-0675-01). 



P6057 

DC to 1.4 GHz, 
100X 5000 n 
With Readout 




For 50 Input 

• Minimum leading, 1 pF or Less 

• < 70 ps Probe to Probe Variation 

The P6057 is a miniature low-capacitance 
probe for use with 50 ohm wide-band 
oscilloscopes. The BNC connector pro- 
vides trace identification and CRT 
readout information when used with in- 
struments having these features. A con- 
venient button on the probe activates this 
function. This probe can also be used 
with 50 ohm sampling systems, with the 
appropriate adapters. 

CHARACTERISTICS 



P6057 


Rise Time 


<250 ps 


Input R ® DC 


5 kt) 


Input R @ 1 GHz 


1500 a 


Maximum DC + 




Peak AC 


50 V 


Derated Above 


500 MHz 


Maximum Peak 




@ 1 GHz 


21 V 


Maximum Peak 


500 V 


Pulse 


<1 ms 





ORDERING INFORMATION 

P6057 lOOX, 6 ft 50 (I Probe $195 
Includes: 6-in. Ground lead (G6, 175-0849-01); 
3-in. Ground lead (Gl, 195-6176-00); 
Replaceable tip (013-0085-00); Hook tip 
(206-0114-00); 2 Electrical contacts (828, 
214-0283-00); AlUgator clip (344-0046-00); In- 
struction sheet (070-1224-00); replaceable tip 
(307-0329-01). 

Option 3—9 ft cable -h »15 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



535 



""CIL/ SPECIALTY 
Lir\ PROBES 



P6401 



Logic Probe 




• Illuminated Probe Tip Indicates 
Logic Level 

The small, lightweight, hand-held P6401 
indicates the state of logic levels in TTL, 
DTL, or any other system with threshold 
between 0.7 and 2.15 volts. A strobe in- 
put can be used to detect the coincidence 
of logic signals at two ponts. An indica- 
tion of whether a logic pulse has or has 
not occurred can be obtained in a ' 'store' ' 
mode. 

Power may be obtained from the unit 
under test or any 5-V supply. 

Two bright lights in the probe tip indicate 
condition of the logic signal. 

CHARACTERISTICS 

Low State Input Voltage Threshold— + 0.7 V 

±0.125 V. 

High State Input Voltage Threshold— 
2.175 V ±0.125 V to V cc. 
Minimum Recognizable Pulse Width — 10 ns. 
Minimum Recognizable Strobe Pulse 
Width— 20 ns. 

Impedance — = 7.5 kfi paralleled by pF. 
Minimum Circuit Resistance for Open Cir- 
cuit Indication— 10 ktJ. 
Maximum Nondestructive Strobe Input — 

±30 V (dc or RMS). 

Maximum Nondestructive Input — ±150 V 
(dc or RMS). 

Strobe Input Impedance — 5.6 kH within 
20%. 

ORDERING INFORMATION 

P6401 1.5 m Logic Probe. $190 
Includes: Probe tip hood (B6, 206-0114-00); 
Strobe lead (175-0958-01); Strobe lead 
(175-0958-00); probe tip to 0.025 inch square 
pin adapter (AlO, 206-0137-01); White plug 
(348-0023-00); Two alhgator clips (A16, 
344-0046-00); Accessory pouch (016-0537-00); 
data sheet (062-1693-00). 




NEW 



P6408 



TYPICAL APPLICATIONS 

• Ttaubleshooting Timing Problems 
Between the MPU and Disk Drive. 

• Troubleshooting Memory Systems 

• Used Whenever a Specific Binary 
Word is Used to Implement a 
Function 

FEATURES 

• For TTL and TTC-Compatlble Logic 

• Allows Oscilloscope to Trigger on 
User-Defined Logic States 

• Non Scope Specific (Can be Used 
with Any Scope) 

• 17-bits (16 Data Plus Qualifier) 

• Synchronous or Asychronous 
Operation 

• Easy to Use 

• Simplifies Digital Design and 
Troubleshooting 

The P6408 is a 16-channel word 
recognizer/trigger probe for use with 
analog and digital storage oscilloscopes. 
The P6408 allows triggering on logic 
states, rather than on analog levels. The 
trigger word is manually programmed via 
16 miniature DIP switches on the probe 
pod with HI, LO, and DON'T CARE 
recognition capabilities. 

The P6408 leads are connected to the 
DUT (Device Under Tfest) via TEK SMT 
Grabber Clips (see page 544). The grab- 
ber clips allow access to high-density cir- 
cuitry, with lead spacing down to 50 mUs. 

The P6408 is an active probe and derives 
its operating power from the DUT. The 
P6408 draws a maximum 100 mA from 
the DUT's 5 V bus. An optional probe 
power cable is available that allows the 
P6408 to be powered from any TEK scope 
(with a probe power connector), IIOIA 
Probe Power Supply, or from a user- 
furnished -h5 V supply. 

The P6408 includes a P6109, lOX, passive 
probe which couples the output of the 
probe pod to a IM-ohm trigger input of 
an oscilloscope. This presents a low C load 
to the probe pod and delivers a fast rise 
pulse to the scope's trigger input. 



CHARACTERISTICS 

Input Channels — 16 data channels, 1 qualifier 
channel. 

Input Logic Levels— HI/ONE, +2.0 V or 

greater; LO/ZERO, +0.7 V or less. 

Input Loading — + 2.7 V input, 20 /lA max; 

+ 0.5 V input, -600 ^A max. 

Maximum Input Voltage Swing — V to V cc. 

Maximum Non-destructive Input Voltage — 

-1 V (LO), +15 V (HI). 

Minimum Input Pulse Width— 10 nS for any 

single channel; 40 nS for any channel 

combination. 

Input To Output Delay — 20 nS max. 
Output Pulse Width— 10 nS min. for any 
single channel; 27 nS min. for any channel 
combination. 

Output Pulse Rise Time— 10 nS max. 
Output Pulse Failtime— 10 nS max. 
Output Voltage Level— HI/ONE, +200 mV or 
greater; LO/ZERO, +70 mV or less; (At output 
of P6109). 

Power Requirements — Volts: +5 V ±0.25 V 
Current: 100 mA max. 

Temperature — Nonoperating: -55 to +75°C 
(-67 to +167°F). 

Ttemperature— Operating: - to + 50°C (32 to 
122 °F), 

Net Weight — (Including Accessories): 207 
grams (7.2 oz.). 



ORDERING INFORMATION 

P6408 Word Recognizer/Trigger 
Probe $350 
Includes: 2 (10 wide) lead headers 
(012-0747-01); Pkg. of 20 SMT Grabber Clips 
(SMG50); P6109 Probe (complete package); In- 
struction sheet (070-6938-00) 
P6407 Word Recognizer Probe 
See page 223 for specifications 
and ordering information. $455 

OPTIONAL ACCESSORIES 

Probe Power Cable — 

Order 174-1342-00. ISO 
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P6125 

DC to 250 MHz, 
5X Modular, 
Counter 




For 1 MQ Input 

• Small, Precision Tip 

• Flexible, Low Mass Cable 

• Hybrid Circuitry for Improved 
Performance 

« UL Listed 

The P6125 is a low capacitance, 5X at- 
tenuation passive probe specially de- 
signed for dc to 250 MHz digital counter/ 
timers. Five-times attenuation provides 
an optimum match between the counter 
input characteristics and the voltage 
levels of all common logic families. It 
makes more accurate time interval mea- 
surements of high speed logic signals 
possible with minimum loading of the cir- 
cuits under test. 

CHARACTERISTICS 

Length — I. .5 m. 
Attenuation — 5X. 
Loading— 5 MO 20.0 pF. 
Bandwidtii— 250 MHz. 
DC Max— 250 V. 
Scope Capactance — 15.33 pF. 



ORDERING INFORMATION 

P6125 5X, 250 MHz, 1.5 m Modular 

Probe $80 

Includes: Same as the P6122; iiMtruction sheet 

(070-3617-02). 



OPTIONAL ACCESSORY 

Manual— Order 070-3617-02 $2 
For probe accessories see pages 546-548. 
For replaceable subassemblies, see page 545. 



P6420 RF Probe 




For 10 MO Inputs 

• 10 kHz to 1 GHz Bandwidth 
. DC V Output/RMS of Sine Input 

The P6420 RF probe measures high fre- 
quency ac voltage from 10 kHz to 1 GHz. 
It provides a dc output voltage propor- 
tional to the RMS value of a sine-wave in- 
put compatible with any DMM with an in- 
put resistance of 10 megohms. 

CHARACTERISTICS 

Voltage Range— 0,5 to 25 V RMS (70.7 V p-p). 

AC to DC Transfer Ratio Accuracy— 0.5 to 

5 V RMS ±10% ( + 15 to +35 °C). 5.0 to 25 V 

RMS ±5% ( + 15 to +35 °C). 

Frequency Response— 100 kHz to 300 MHz 

(±0.5 dB). 50 kHz to 500 MHz (±1.5 dB), 10 

kHz to 1 GHz (±3.0 dB). 

Input Capacitance — «3.7 pF. 

Maximum Input Voltage — 42.4 V (peak ac 

+dc). 

Temperature Range — Nonoperating: -55 to 

+ 75°C. Operating: +15 to +35°C. 

Length — Probe only: 96 mm. Cable Only: 2 m. 



ORDERING INFORMATION 

P6420 2 m RF Probe S155 
Includes: Retractable probe tip (E2, 
013-0097-01); Two alligator clips (A16, 
344-0046-00); Two replaceable" probe tips; 
electrical insulating sleeve (B16, 166-0404-01); 
75 mm (3 in) Ground lead (G6, 175-0849-00); 
130 mm (6 in) Ground (G8, 175-1017-00); Probe 
holder (352-0351-00); BNC female to dual 
banana adapter (103-0090-00); Data sheet 
(062-2764-00). 

''Available in packages of ten (order 
206-0230-03) or 100 (order 206-0230-04) 
(B26). 

OPTIONAL ACCESSORIES 

Probe Cables— For P6420 (does not 
change electrical specifications): 
(1 m) Order 174-0975-00 $17 
(2 m) Order 174-0976-00 $20 
(3 m) Order 174-0977-00 $22 



P6601/P6602 

Temperature Probe 




P6602 (shown). 



For DMM Input 

The P6601 and P6602 are temperature- 
measuring devices designed to operate 
with the DM 502A and DM 501A Digital 
Multimeters (P6601) or with the 2236 
Digital Multimeter (P6602). The 
tempterature-sensing element consi.sts of 
a thin-film platinum resistor on the tip of 
the probe. Measurements are made by 
touching the probe tip to the surface 
whose temperature is in question. The 
thermal signal is transmitted to the 
associated digital multimeter through a 
two-conductor cable. 

The probes are totally immersible except 
in liquids that are not compatible with 
Dow Corning 308 molding compound 
(P6601), Polyset 410B molding compound 
(P6602), BeO, silicone rubber, or epoxy 
adhesives. The sensor and tip are limited 
to a maximum of 240 °C (230 °C for 
P6602), and the cable is limited to a max- 
imum of 140 °C. 



ORDERING INFORMATION 

P6601 Ttemperature Probe $250 
Includes: Instruction manual (070-2620-00) 
P6602 1.5 m Tfemperature Probe $260 
Includes: Instruction manual (070-4377-00). 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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TEKTRONIX CURRENT PROBES 

Current probes provide a method to 
measure the current flowing in a circuit 
from do to 1000 MHz. For instance, their 
use can eliminate the calculations that 
would be required to determine the cur- 
rent from the voltage drop across a cur- 
rent sampling resistor. 

Two types of current probes are available, 
the traditional ac only probe and the 
"Hall effect" type. Ac only current 
probes use a transformer to convert cur- 
rent flux into ac signals and have a fre- 
quency response from a few hundred 
hertz to 1000 MHz. Hall effect current 
probes include semiconductors to provide 
a frequency response from do to 50 MHz. 

Current probes can be used where low 
loading of the circuit is necessary. 
Loading is typically in the mQ to low 



range. Current probes can be used for dif- 
ferential measurements; where the probe 
measures the results of two opposing cur- 
rents in two conductors in the jaw of the 
probe. 

A current waveform may be very dif- 
ferent from a voltage waveform in a cur- 
rent dependent circuit. Measuring only 
the voltage will not show this difference. 
A measurement of the current waveform 
is necessary to obtain the total picture. 

A current probe is used by clipping its 
jaws around the wire that is carrying the 
current to be measured. Because it is 
noninvasive, a current probe imposes less 
loading than other probes (typically less 
than a few nanohenrys in series with the 
wire at a capacitance of less than 1 pF). 
Differential current measurements are 
made by passing the two wires (in 



correct phase) through the current probe 
jaws. 

The CT-4 increases the high-current 
measuring capability of most current 
probes by either 20:1 or 1000:1. 

Literature 

The following literature on current probes 
is available from Tfektronix. 

Title/Description Literature Number 



Data Sheets 


P6021/P6022 


60W-6647 


A6302/AM503 


60W-6649 


A6303/AM503 


60W-6648 


CT-1/CT-2 


60W-6645 


Application Note 


Switching Power Supply Testing 




Using the 11000 Series Scopes 




and A6302/A6303 Current 




Probes 


47W-6550 



CURRENT PROBE SELECTION GUIDE 



Type 


Bandwidth 


Maximum Current 


Saturation 


Prices 


Hz to MHz (-3 dB) 


Pulse 
Pealt 


DC ^■ 
pl( AC 


AC P-P 


Derate 


DC 


Amp-S 
Product 


Display Sensitivity 
Range In Current/Div. 


Below 


Above 


A6302/AM 503 
with CT-4 


DC to 50 


50 A 


20 A 


40 A 




20 kHz 


20 A 


lOOxlO-s 


1 mA to 5 A*' 


$3185 


0.5 to 20 


1 kA 




1 kA 


20 Hz 


1.2 kHz 




01 


20 mA to 5 kA*' 


$1,865 


A6303/AM 503 


DC to 15 


500 A 


100 A 


200 A 




20 kHz 


100 A 


10,000x10-6 


10 mA to 50 A'' 


$2,420 


P6021 with Passive 
Termination 

and CT-4 

P6021 with 134 
and CT-4 


120 to 60 


250 A 




15 A ■ 


300 Hz 


5 MHz 


0.5 A 


500x10-6 


20 mA*' or 
100 mA'i 


$450 


120 to 20 


1 kA 




1 kA 


300 Hz 


12 kHz 


20 A 


05 


400 mA*' or 
100 A 


$1 770 


12 to 20 


250 A 




15 A 


230 Hz 


5 MHz 


0.5 A 


500x10-6 


1 mA to 1 A*2 


$1,120 


25 to 20 


1 kA 




1 kA 


230 Hz 


1.2 kHz 


20 A 


05 


20 mA to 1 kA*2 


$2,440 


P6022 with Passive 
Ternnination 

with 134 


935 to 120 


100 A 




6 A 


3 kHz 


10 MHz 


02 A 


9x10-6 


10 mA or 100 mA*' 


$495 


100 to 65 


100 A 




6 A 


1.3 kHz 


10 MHz 


02 A 


9x10-6 


1 mA to 1 A*2 


$1,165 


CT-1 


25 k to 1000 


12 A 




1.4 A 






02 A 


1x10-6 


2.0 mA*' (5 mV/mA) 


$235 


CT-2 


1.2 l< to 200 


36 A 




7 A 






02 A 


50x10-6 


10.00 mA*' (1 mV/mA) 


$210 



Scope set at 10 mV/diu 
" Scope set at 50 mV/div. 




A6302, AM 503, TM 501, and 2430A scope. P6021, P6131, and 2430A scape. 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
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P6021 

With Termination 



P6022 

With Termination 



134 



Current Probe Amplifier 




For 1 M(] Inputs 
Clip-on Capability 
Shielded Probe Heads 



The P6021 and P6022 Current Probes and 
134 Current Probe Amplifier provide ver- 
satility in a user-assembled ac current 
measurement system. Both probes pro- 
vide accurate current measurements over 
a wide range of frequencies and are used 
with real time oscilloscopes. The P6021 
and P6022 allow current measurements 
without breaking the circuit by clipping 
onto the current carrying conductor. Just 
open the spring-loaded slide, place the 
conductor into the slot and release the 
slide. No electrical connection is required. 
Shielded probe heads are not grounded 
when the slides are in their open posi- 
tions, eliminating accidental grounding of 
the circuit under test. P6021 and P6022 
data sheet (60W-6647) is available. 

P6021 Current Probe 

For general purpose applications the 
P6021 provides wide-band performance 




with excellent low-frequency charac- 
teristics. Bandwidth is 120 Hz to 60 MHz. 
Passive termination is switchable from 2 
mA/mV to 10 mA/mV. 

P6022 Current Probe 

The extra small size of the P6022 makes 
it ideally suited to measure current in 
compact semiconductor circuits. Band- 
width is 935 Hz to 120 MHz. Passive ter- 
mination is switchable from 1 mA/mV to 
10 mA/mV. 

134 Current Probe Amplifier 

The 134 is used to extend the measure- 
ment capabilities and sensitivity of the 
P6021 or P6022 Current Probes. A Cur- 
rent/Div switch provides calibrated cur- 
rent steps from 1 mA/div to 1 A/div (with 
the oscilloscope or plug-in unit adjusted 
for a deflection factor of 50 mV/div). A 
passive termination is not required when 
using a 134 with a P6021 or P6022. 
The 134 can also be used as an auxiliary 
voltage amplifier by placing the Current/ 
Div switch in the Volts position. 

PERFORMANCE CHARACTERISTICS 




ORDERING INFORMATION 

P6021 5 ft Current Probe With 
Tfermlnation $450 
Includes: 5 in (130 mm) Ground lead (G7, 
175-0124-01); 3 in (75 mm) Ground lead (G7, 
175-0263-01); Two miniature alligator clips (A15, 
344-0045-00); Instrurtion manual (070-0947-00). 
P6022 5 ft Current Probe With 
Termination $495 
Includes: Same as the P6021; Instruction 
manual (070-0948-00). 

OPTIONS 

Option 03—9 ft with termination. + $25 

Option 12—5 ft without 

termination. 

(P6021) - $40 

(P6022) - $65 

Option 13—9 ft without 
termination. 

(P6021) - $40 
(P6022) - $65 
134 110 V Current Probe Amplifier $670 
Includes: Hanger assembly (014-0029-00); 
Cable assembly (012-0104-00); Power supply 
(015-0058-02); Instruction manual 
(070-0990-01). 

OPTIONAL ACCESSORIES 

Carrying Case— Fbr P6021 or P6022, 

and a 134 Amplifier. Order 016-0087-01 $30 

Passive Termination — 

(P6021) Order 011-0105-00 $125 

(P6022) Order 011-0106-00 $150 

Power Supply — 

(110 V ac) Order 015-0058-02 $165 





P6021 with PaMlve Termination 


P6022 with Passive Termination 


Probe with 134 Amplifier 












P6021 


P6022 


Accuracy 3% Sensitivity 


2 mA/mV 


10 mA/mV 


1 mA/mV 


10 mA/mV 


1 mA to 1 A/div @ 50 mV/div 


Bandwidth 














Low -3 dB 


450 Hz 


120 Hz 


8.5 kHz 


935 Hz 


12 Hz 


100 Hz 


High -3 dB 


60 MHz 


60 MHz 


100 MHz 


120 MHz 


38 MHz 


65 MHz 


Rise Time 


5,8 ns 


58 ns 


2 7 ns 


1,7 ns 


92 ns 


5,4 ns 


Droop TC 


0,35 ms 


1,3 ms 


187^ 


0.17 ms 


13 ms 


1,6 ms 


Maximum AC CW 


15 A peak 


15 A peak 


6 A peak 


6 A peak 


15 A peak 


6 A peak 


From 


(1,2 kHz to 


(300 Hz to 


(10 kHz to 


(3 kHz to 


(230 Hz to 


(1 3 kHz to 


To 


5 MHz) 


5 MHz) 


10 MHz) 


10 MHz) 


5 MHz) 


10 MHz) 


Maximum Peak Current 


250 A 


250 A 


100 A 


100 A 


250 A 


100 A 


Amp/Second Product 


500x10-6 


500x10-6 


9x10-6 


9 xlO-6 


500x10-6 


9x10-6 


Maximum DC 


0,5 A 


0,5 A 


0,2 A 


0.2 A 


05 A 


02 A 


Insertion Z (tl) 


03 @ 


1 MHz 


03 ® 


1 MHz 


0.03 ® 1 MHz 


003 ® 1 MHz 




10 @ 60 MHz 


0,2 @ 120 MHz 


1.0 @ 38 MHz 


Q2 @ 65 MHz 


Propagation Delay (ns) 














5 ft 


9 


9 


9 


9 


9 


9 


9 ft 


15 


15 


15 


15 


15 


15 


Maximum Voltage (Barewire) 


600 V 


600 V 


600 V 


600 V 


600 V 


600 V 


Net Weight 


• 1 


lb 


-1 


lb 


»5 lb 


Maximum Conductor Size 


0.15 in, dia 


01 in. dia 


0.15 in dia 


0,1 in, dia 


Operating Temperature 


to 50 °C 


to 50 °C 


to 50 °C 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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CHARACTERISTICS 



A6302 (Wt) and A6303 (right) shown. 



A6302/A6303 



Current Probes 



• 20 A AC and DC Current 
Measurements 

• DC to 50 MHz Bandwidth 

• Peak Pulse Measurements to 50 A, 
1,000 A With the CT-4 Current Probe 

• AC or DC Coupling 

• Small Loading— 0.1 (1 Insertion Z at 
1 MHz, 0.5 n at 50 MHz 

• 100 A AC and DC Current 
Measurements 

• Peak Pulse Measurement to 500 A 

• AC or DC Coupling 

• 25x21 mm (1x0.83 in.) Jaw Opening 

• Minimal Loading— 0.02 fl Insertion at 
1 MHz, 0.15 « at 15 MHZ 

The A6302 and A6303 Current Probes are 
designed to be used with the AM 503 Cur- 
rent Probe Amplifier, any TM 500 Power 
Module and an oscilloscope. Both probes 
are used to make SCR, power supply, in- 
dustrial control and motor start-up cur- 
rent measurements. The A6303 is recom- 
mended for measuring current in X-ray 
tubes to ensure compliance with PL 
90-602, the Radiation Control for Health 
and Safety Act of 1968. 

The A6302 and A6303 are valuable mea- 
surement tools when low loading is im- 
portant, as when testing high impedance 
points or with current dependent devices. 
Both probes make ac or dc coupled cur- 
rent measurements simply by opening the 
sliding jaws and placing them around the 
conductor to be measured. For differen- 
tial or sum measurements, just place prop- 
erly phased conductors in the probe jaw. 

Suggested measurements for the A6302 
and A6303 Current Probes include: 

• X-ray tube currents 

• SCR currents 

• Power supply currents 

• Motor start-up currents 

• Industrial control currents 

• Relay currents 

• Common-mode rejection of dc and 
ac currents 





A6302/AM 503' < 


A6303/AM 503' < 


Sensitivity: 
Scope @ 
10 mV/div 
Accuracy 3% 


1 mA/div to 
5 A/div 


10 mA/div to 
50 A/div 


Bandwidth 


DC to 50 MHz 


DC to 15 MHz 


Rise Time 


7 ns 


23 ns 


Max AC 
Current CW 


40 A p-p 


200 A p-p 


Derated Above 


20 kHz 
2.5 A ® 
10 MHz 


20 kHz 
12 A @ 
10 MHz 


Maximum 
Peak Current 
Not to Exceed 
A-S Product 


50 A 


500 A 


A-S Product 


100x10 ^ 


10,000x10 ^ 


Insertion Z 


0.1(1 ® 5 MHz 
0.5Q @ 50 MHz 


0020 @ 1 MHz 
015Q @ 15 MHz 


Max Hardware 
Volts 


500 V 


700 V 


Max Conductor 
Diameter 


015 inch 


0.83 inch 


System Prop Delay 


-30 ns 


• 40 ns 


Cable Length 


2 m 


2 m 


Tangential Noise 


0.3 mA 


3 mA 


Aberrations 


±5% 


±5% 


Magnetic 
Susceptibility 


250 (lA/Gauss 


25 mA/Gauss 


Operating Temp 


to +50°C 


to +50° C 



AM 503 

For 50 m m 



Current Probe Amplifier 



'< A6S0mM503orA6303/AM503calUmitedasaset. 

ORDERING INFORMATION 

A6302 2 m Current Probe S625 
Includes; .5-in (130 mm) Ground lead (G7, 
17.'5-0124-01); 3 in (75 mm) Ground lead (G7, 
175-0263-01); 2 Miniature alligator clips (A16, 
344-0046-00); Instruction manual (070-3905-01). 
A6303 2 m Current Probe $1,180 
Includes: Carrying case (016-0622-00); Instruc- 
tion manual (070-3906-01). 




AM503S (in use). 

Data sheets for the A6302 (60W-6649) and 
A6303 (60W-6648) are available. 




The AM .503 ojserates in any one of the TM 
500 power modules and is connected to 
the A6302 or A6303 probes through a 
multipin connector. 

It is calibrated in 12 steps; the knob skirt 
is illuminated to indicate current per divi- 
sion. Bandwidth can be limited to 5 MHz 
to eliminate unwanted transients. Both ac 
and dc coupling are provided. AC coupling 
allows the measurement of low amplitude 
signals on a high level dc current. A front 
panel light warns of input currents above 
100 A dc with the A6303 or 20 A dc with 
the A6302. A pushbutton allows degauss- 
ing of probe when it is removed from the 
circuit and locked in operating position. 
The output of the A6303/AM 503 can be 
displayed on any oscilloscope that has at 
least a 50-MHz bandwidth and a 10 mV 
sensitivity. The A6302/AM 503 can be used 
on a 100-MHz oscilloscope with 10 mV sen- 
sitivity to display the probe's full bandpass. 
The AM 503 output can be plugged direct- 
ly into a 50 ohm recording instrument, or 
a 50 ohm termination which is supplied. 
AM 503S 

Tb achieve optimum performance the cur- 
rent probe and current probe amplifier 
should be calibrated as a system. The 
AM503S system provides a fully cali- 
brated system. 

ORDERING INFORMATION 

AM 503 Current Pr(il)e Amplifier SI. 240 
Includes; 500 BNC cable (012-0057-01); 5011 BNC 
termination (011-0049-01); Instruction manual 
(070-2052-01). 

The AM 503 requires one of the TM 500 Series 
power modules. See page 419. 
AM 503S Current Probe System S2,120 
Includes; AM 503 Current Probe Amplifier; 
TM 502A Pbwer Module; A6302 Current Probe; 
Plug-in tool box (216-0362-02). 

OPTIONS 
Option 01— Adds A6303 Current 
Probe. -f $1,175 

Option 03— Substitute A6303 for 
A6302. -t- $550 
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CT-1 



with Probe Cable 



CT-2 



with Probe Cable 




CT-1/CT-2 



Current Probes 



• The 1 GHz CT-1 Is Used with 50 ft 
Systems, or Wide Band Oscillo- 
scopes; Has a Minimum Loading 
Effect on a 50 Environment 

• Insulated for Limited Space 
Applications 

The CT-l and Cr-2 Current Probes are 
designed for permanent or semipermanent 
in-circuit installation. Each probe consists 
of a current transformer, an interconnec- 
ting cable and a termination. The current 
transformers are traversed by a small hole 
through which a current carrying conduc- 
tor is passed during circuit assembly. One 
probe cable can be used to monitor several 
current transformers that have been wired 
into a circuit. 

A data sheet (60W-6645) for the CT-l and 
CT-2 is available. 



CHARACTE 


RISTICS 




CT-1 


CT-2 


Sensitivity 


5 mV/mA 


1 mV/mA 


Accuracy 


±3% 


±3% 


Rise Time 


350 ps 


500 ps 


Frequency Response'' 
Low -3 dB 
High -3 dB 


25 kHz 
1 GHz 


1.2 kHz 
700 MHz 


Insertion Impedance at: 
10 MHz 
100 MHz 


-10 

20 


0.10 
0.50 


Capacitive lj)ading Barewire 


1.5 pF 
for #14 


1.8 pF 
lor #16 


Maximum Barewire Voltage 


1000 V 


1000 V 


DC Saturation Current; 

Current to Reduce 

L/R by X2 
Pulse Current Rating"' 
Not to Exceed: 

Amp S Product** 

Maximum CW Current** 

Cable Length 

Prop Delay 

Cable Connector 


75 mA 
12 A 

1 X 10-6 
450 mA 
18 inch 
325 ns 
GR874 


175 mA 
36 A 

50x10-» 
2 5 A 

42 inch 
61 ns 
BNC 


Operating Temperature 


-25 to +65°C 



•' System B W- ^ probe WW+ scope B/W. 
" With 50 termination. Values are reduced by a 
factor of 2 if unlerminated. 



The CT-1 Probe Cable (P6040) provides 
the connection tyetween the CT-1 current 
transformer and a GR scope input. This 
cable can also be used with other test 
point connectors such as Amphenol 
Series 27 Sub-Minax or Sealectro Sub- 
Miniature RF connectors. 
The Cr-2 Probe Cable (P6041) is used to 
connect the CT-2 current transformer with 
a BNC oscilloscope input. A 50 termina- 
tion is used to terminate the cable at the 
high impedance input of an oscilloscope. 

ORDERING INFORMATION 

CT-l Current Prol)e, Current TVans- 
former and Prol)e Cable 8235 
Includes: Instruction manual (070-0375-01). 
OPTION 

Option 09 — Current TVansformer only. - *90 
P6040— Probe Cable only. »105 
CT-2 Current Probe, Current Trans- 
former, Probe Cable, Ttrmination S210 
Includes: 50 tl termination (011-0049-01); in- 
struction manual (070 0406-01). 

OPTION 

Option 09 — Current TVansformer only. - *60 
P6041— Probe Cable only «70 




CT-4 



Current Probe 



• Continuous Currents Up to 1000 A 
Peak 

• 1.5 Inch Diameter Conductors 

• Measurements on Bare Conductors 
to 3000 V 

• Nullifies DC Effects to 300 A with 
DC Bucking Coil 

• Pulsed Currents to 1 kA 

The CT-4 is a clip-on high current trans- 
former that extends the measurement ca- 
pability of the P6021 and A6302 clip-on 
current probes. Maximum low frequency 
performance is obtained using the A6302/ 
AM 503. Pulse current to 1,000 amps may 
be measured using the P6021 and passive 



termination, provided the 0.5 A-s rating 
is not exceeded. The P6021 and 134 may 
be used for measurements at normal line 
frequency and above. (The P6022 and 
A6303 are not compatible with the CT-4.) 
The CT-4 has receptacles for current 
probes current probes in either 20:1 or 
1000:1 step-down ratios. 
The 1.5 inch square opening makes it pos- 
sible to clip onto large conductors without 
breaking the circuit under test. Insulated 
core and shield assemblies allow measure- 
ments on bare wires to 3000 V, and to 10 
kV RMS with a high voltage bushing. 
A dc bucking coil assembly allows up to 
300 A of dc to be nullified (derates to 1 
MHz B/W). This is very useful for measur- 
ing ac signals on top of a dc voltage level. 

CHARACTERISTICS 

The following arc characteristics of the CT-4 

using either the A6302/AM 503 or P6021/134 

combinations. 

Rise Time— "IT. 5 ns. 

Insertion Impedance — « <20 fiQ at 60 Hz 

and 30 mO at 1 MHz. 

Current Display Range— 20 mAdiv to 100 AMv 
with A6302/AM 503, and 20 mA/div to 20 Adiv 
with P6021/134 (20:1 step down ratio); 1 AAiiv to 
5 kAAiiv with A6302;AM 503, 1 AAliv to 1 kA/div 
with P6021/134, (1000:1 step down raUo). 
Maximum Current — Up to 1,000 A peak. 
Accuracy — ±4% when less than 20 A dc cur- 
rent present. 

Maximum Voltage of Circuit Test— 3000 V 
(barewire). 10 kV RMS with high voltage 
bushing. 

Maximum DC Bucking Current — 300 mA to 

buck out 300 A dc (using dc bucking coil). 

CURRENT MEASUREMENT COMBINATIONS'i 









Maximum Current 


Product 


Band- 
width 


A-s 

Product 


RMS 


Peak 
Pulse 


CT-4/ 
A6302/ 
AM 503 


0.5 Hz to 
20 MHz 


01 


700 A 


1 kA 


CT4/ 

P6021/134 


25 Hz to 
20 MHz 


0.5 


700 A 


1 kA 


CT4/ 

P6021/ 

Term 


120 Hz to 
20 MHz 


0.5 


700 A 


1 kA 



•1 Maximum Current— RMS. 700 A. f^k Pulse: 1 kA. 
PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Width 

Height 

Depth 


57 
241 

266 


2.3 
9.5 

10.5 


Weight » 


kg 


lb 


Net 


1.8 


40 





ORDERING INFORMATION 

CT-4 Ctirrent Probe With DC 
Bucking Coil SI, 320 

Incltides: Carrying case (016-019103); 12-in 
wide, 4 ft long High voltage bushing 
(015-0194-00); DC bucking coil (015-0190-00); 
Instruction manual (070-6478-00). 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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Floating Measurement Techniques 

The industries' need for oscilloscope 
measurements referenced to voltage 
levels above/below ground potential has 
long been recognized. The need to reject 
signals represents another closely allied 
measurement requirement. These needs 
often lead users to employ practices 
which may distort the waveform mea- 
surement or are unsafe. Tfektronix offers 
three safe techniques to solve these 
measurement problems. 

Isolation Amplifiers 

The A6902B is a voltage isolation ampli- 
fier used to connect the circuit under test 
and the oscilloscope. Signals are coupled 
across an insulating barrier to the oscillo- 
scope. The i-solator provides complete in- 
sulation from the signal, no access to 
dangerous voltages, and complete usabil- 
ity of all oscilloscope functions. 

Differential Techniques 

The most popular solution for a floating 
measurement is the A minus B quasi- 
differential technique. Most general- 
purpose dual-trace oscilloscopes have an 
Add Mode in which two channels can be 
electrically subtracted, giving a display of 
the difference signal. This technique 
limits the common-mode dynamic range 
and the CMRR to approximately 100:1. 
Also, examination of low-level signals in 
the presence of high common-mode 
voltages can be difficult. 

True differential amplifiers like the 7A13 
are designed specifically to have good re- 
jection of the common-mode signal and 
display only the difference signal. 
Common-mode dynamic range is im- 
proved but there are bandwidth and 
floating capability limitations. 

Using both A6902B channels as differen- 
tial input to a 7A13, 7A22 or oscilloscope 
provides an extra measure of common- 
mode performance. The isolator probes' 
common leads are tied together and the 
signal leads are then used as plus and 
minus differential inputs to test the cir- 
cuit. This technique provides the protec- 
tion of the isolator as well as the com- 
bined CMRR capabilities of the isolator 
and amplifier. 

Indirect Grounding 

The A6901 Ground Isolation Monitor is an 
indirect grounding device which connects 
between the power mains and the test in- 
struments, allowing monitored floating 
measurements. As specified in safety 
standards, the grounding circuit to the 
test instrument need not be completed 
until the available voltage or current ex- 
ceeds a prescribed amount (40 V peak or 
28 V RMS). When this amount is exceeded 




the power to the instrument is inter- 
rupted, a protective ground is reestab- 
lished, and an audible alarm is sounded. 
The A6901 also verifies the existence of 
a functional ground in the power source. 

A6901 

• Permits Elevation of Test Instrument 
Chassis to 40 V Peak (28 V RMS) 

• Aids in Circuit Analysis or 
Circumventing Ground Loop Noise 
Problems 

• UL and VDE Safety Certification 

The A6901 is placed between a measure- 
ment instrument and its power source 
and acts as an indirect grounding device, 
allowing floating measurements to be 
made with operator protection. 

The A6901 monitors the voltage on the 
isolated system. When the voltage ex- 
ceeds 40 V peak (28 V RMS) the power 
source to the instrument is interrupted, 
the isolated grounding system is con- 
nected to the power source grounding 
system, and an audible alarm is sounded. 
Before power is supplied to the measure- 
ment instrument, the A6901 tests the 
power source for a functional ground*'. 
If a functional ground is not established, 
the ground isolation monitor will not go 
into isolated mode. 

Applications for the A6901 include 
elevating a test instrument chassis to logic 
reference voltages for more accurate logic 
level measurements, and isolating a test 
instrument chassis from common-mode 
voltages present on ground systems to 
eliminate undesirable noise from signal 
measurements. The A6901 also can be 
used to test power outlets for proper 
wiring. 

'' If the A6901 is used in conjunction with a 
GFI (Ground Fault Indicator), consult the 
GFI rmmual for compatibility irfformeUion. 




CHARACTERISTICS 

ELECTRICAL 
Trip Voltage (DC)— 40 V peak (28 V RMS) or 
+ and -40 V (within 5%). 
Trip Current— 0.5 mA, 3.5 to 5 mA selectable. 
Neutral-to-Groand Continuity— Between 3 
and 10 V RMS (8.5 and 28.3 V p-p), 50 Hz. 
DC Voltage Trip Delay— < 20 ma. 
Line Voltage Ranges— 90 to 128 V RMS, 180 
to 2.50 V RMS. 

Line Frequency Range — 48 to 66 Hz. 
Maximum Power Consumption (No Exter- 
nal Load)— 12 W at 115 V, 60 Hz. 
Load Power — 500 W maximum. 

ENVIRONMENTAL 

Temperature — Operating: -15 to -i-55° C (5 
to 131 ° F). Nonoperating: -62 to -i-85° C (-80 
to -^185° F). Meets MIL-T-28800B, Class 3. 
Altitude- Operating: lb 4600 m (15,000 ft). 
Nonoperating: lb 15 000 m (50,000 ft). Exceeds 
MIL-T-28800B, Class 3. 
Humidity- Exceeds MIL-T-28800B, Class 3. 



PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


in. 


Height 

Width 

Depth 


87 
206 
153 


3 4 
8.1 
6.0 


Weights = 


kg 


lb 


Net 

(w/o accessories) 
Shipping 


1.4 
23 


3.0 
5.0 





ORDERING INFORMATION 



A6901 Ground Isolation Monitor .'S760 
Includes: Operator manual (070 .36 18-00). 
INTERNATIONAL POWER PLUG OPTIONS 
Option Al— Universal Euro 220 V, 50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 
(North American 240 V not available. Neutral 
not grounded in 240 V North American 
Systems.) 
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To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



""CI/ VOLTAGE ISOLATION 
CrX AMPLIFIER 




A6902B 

For 50 R or 1 MR Inputs 



• TWo Independently Isolated Channels 

• High Voltage/High CMRR 

• UL Certified to 3000 V/Channel (6000 V 
Maximum Channel Differential)*^ 

• DC to 20 MHz Bandwidth 

A dual-channel, optical- and transformer- 
coupled voltage isolator, the A6902B allows 
safely grounded test instruments to make 
floating measurements at high sensitivity 
levels in the presence of large common 
mode signals. 

The A6902B acts as a buffer between the 
test instrument and the system under test 
and extends the range of the test instru- 
ment to 3000 V (dc plus peak ac) with the 
lai^er industrial probe (option 02 or 09) and 
to 500 V (dc plus peak ac) with the smaller 
signal probe. Both probes are quickly in- 
terchangeable at the cable connectors, and 
can be stored in convenient, removable side 
pouches. 

Designed for use with any dual-channel 
oscilloscope, the A6902B permits simul- 
taneous observation of two signals at two 
different points in the same circuit; or 
sigucils in two different circuits without 
respect to common lead voltages. The two 
channels can be combined to function as 
an input to a differential amplifier 

Separate, calibrated controls for volts per 
division on each channel allow precise 
floating measurements. The plastic case 
and external controls protect the user dur- 
ing control settings and other operations. 
Other than probe tip connections, the user 
is never in close proximity to hazardous 
voltages. 

CHARACTERISTICS 

ELECTRICAL 

Deflection Fketor — Probe Tip Sen.sitivity: 20 
mV/div to 500 V/div in 1-2-5 sequence with 
oscilloscope set to 10 mV/div. Accuracy: < ±5% 
of indicated V/div switch setting. 
Frequency Response Bandwidth — DC coupled 
(to -.3 dB point) is > 20 MHz. AC coupled (to 
lower -3 dB point) is < 5 Hz to > 20 MHz. (.50 
to 500 V/div not specified). 
Transient Response — Rise time: 17.5 ns. 



Maximum Working Voltage 
SmaU Probe (500 V)— Probe Center Tip to 
Earth Gmiind: 500 V (dc + peak ac). Probe 
Center Tip to E^be Common: 500 V (dc + peak 
ac) to 3 MHz. See Figure 2 for voltage derating 
above 3 MHz. Probe Common to E^h Ground: 
5(X) V (dc + peak ac) to 6 MHz. See Figure 2 for 
voltage derating above 6 MHz. 



Common Lead Signal Feedtlirough 106 dB 

fnim probe input to output BNC to 5(K) IIz. 

See Figure 3 for derating above .5(K) Hz. 
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Figure 1. Maximum working voltage between 
probe input and probe common (all 
temperatures). 

Large Probe (DC Coupled)— Probe Center Tip 
to Earth Ground: UL 3000 V. Probe Center Tip 
to Probe Common: UL 3000 V (dc + peak ac) 
to 450 kHz. See Figure 1 for voltage derating 
above 900 kHz. Probe Common to liarth Ground: 
UL3000V(dc + peak ac) to 250 kHz. See Figure 
2 for voltage derating above 250 kHz. 
Large Probe (AC Coupled)— Probe Center Tip 
to Earth Ground: 500 V (dc + peak ac). 
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Figure 2. Maximum working voltage between 
probe common and earth ground. 

Maximum Input dV/dt— 100 V/ns. 

Input Impedance — Resistance: 10 MIJ ±3%. 

Capacitance: = 19 pF with either probe. 

Output Impedance — 50 ±5%. 

Output Drive— 4 V p-p into 1 MO. 

Common-Mode Capacitance — 100 pF from 

probe common to earth ground. 

Maximum Common to Ground Slew Rate — 

500 V/fs. 

Ikngential Noise— < 20 mV. DC Drift With 
Ttmperature: < 10 mV/ °C (0. 1 div/ ° C) at output. 
Range of Output DC Level: At least +b div from 
center screen. 

Channel Isolation — Maximum \bltage: Using two 
3,000 V UL probes is 6000 V (dc + peak ac) UL. 
Using two 500 V probes is 1000 V (dc + peak ac). 
Delay — 51 ns ±3 ns (large probe), 52 ns ±3 ns 
(small probe), from probe input to instrument in- 
put. CH 1, CH 2 delay difference is <4 ns. 
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Figure 3. Common lead feedthrough 
characteristics. 

POWER REQUIREMENTS 

Line Voltage Ranges— Low: 90 to 132 V. High: 
180 to 250 V 

Line Frequency Range — 48 Xn 440 Hz. 
Maximum Power Consumption — 24 W at 115 

V, 60 Hz. 

ENVIRONMENTAL 

Temperature — Operating: to +50°C. Nonop- 
erating: -55 to +75°C. 
Altitude— Operating: lb 4500 m (15,000 ft). 
Nonoperating: lb 15 0(X) m (50,000 ft). 

PHYSICAL CHARACTERISTICS 



Dimensions 


mm 


In. 


Height 


136 


5.4 


Width 


394 


15.5 


Depth 


344 


13.5 


Weight » 


kg 


lb 


Net 






w/Accessories 


6.2 


13.7 


Shipping 


8.0 


17,7 





ORDERING INFORMATION 

A6902B Voltage Isolator 
(500 V Max) $1,980 
Includes: Two 500 V isolation probes 
(010-0411-15); Right angle power cord 
(161-0117-00); 72 in (183 cm), 50 Q output cables 
(012-0204-00); Operator manual (070-5614-00). 

OPTIONS 
Option 02* '—Add two large 
probes. (010-0409-01) + $580 

Option 09*' — Add two large probes 
plus two 4 mm banana adapters. + $670 
INTERNATIONAL POWER PLUG OPTIONS 
Option A 1— Universal Euro 220 V, .50 Hz. 
Option A2— UK 240 V, 50 Hz. 
Option A3— Australian 240 V, 50 Hz. 
Option A4— North American 240 V, 60 Hz. 
Option A5— Switzerland 220 V, 50 Hz. 

* ' When ordered with option 02 or 09. 

•2 Extends range to 3,000 volt per channel. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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TCL/ SURFACE MOUNT 
I LZr\ DEVICE INTERCONNECTS 



SURFACE MOUNT DEVICE INTERCONNECTS 



A rapidly growing area in Electronic Cir- 
cuit Boards (ECB) is the incorporation of 
Surface Mount Tfechnology (SMT). In- 
creased circuit density, increased product 
reliability, and lower assembly costs are 
among the many benefits of this new 



technological trend. TVoubleshooting and 
device interconnection however, have 
become more difficult due to decreased 
device size, tighter lead spacing, and in- 
creased ECB densities. 



These requirements have influenced the 
new offering of the following SMT inter- 
connect devices. 




SMT grabber clip 



SMT GRABBER CLIPS 

The SMT grabber clip is an interface 
device for attachment of logic and analog 
probes to today's SMD's, DIP's, and 
discrete components. The SMT Grabber 
is capable of attaching to components 
with maximum lead diameters of 0.095' ' 
and stackable on lead centers of 0.050". 
Dual sided 0.025" lead contacts allow this 
grabber to be used in multiple signal 
insertion/acquisition . 



ORDERING INFORMATION 

SMG50— SMT Grabber Clips S89 
Includes: 20 SMT Grabber Clips. 
SMGK51— SMT Grabber w/Leads $25 
Includes: 4 SMT Grabbers; 3 Electrical Leads. 
SMGK52— SMT Grabber w/Adapters $55 
Includes: 5 SMT Grabbers; 3 Electrical Leads; 
1 Dual Lead Adapter; 1 Flex Tip Adapter 




PLCC Quad Clip (Uft) and SOIC Clip (right). 



PLCC QUAD CLIPS™ 

The Snap-Ring design allows for quick 
and easy interconnection to Plastic 
Leaded Chip Carriers (PLCC) with "J" 
leads on 0.050" centers. Tfest contacts are 
gold plated beryllium copper which pro- 
vide low contact resistance. 



ORDERING INFORMATION 

SMQKl— PLCC Engineering Kit" 

Includes: 1 each of 20,28,44,52,68 Pin PLCC 

Clips plus 4 SMT Grabbers, 8 Electrical Leads 

w/ (0.025") Square Pin Connectors. 

SMQ20— PLCC Twin Pack" 

Includes: 2 each 20 Pin PLCC CUps; 2 each SMT 

Grabbers; 4 Electrical Leads 

SMQ28— PLCC Twin Pack" 

Includes: 2 each 28 Pin PLCC CUps; 2 each SMT 

Grabbers; 4 Electrical Leads. 

SMQ44— PLCC Twin Pack" 

Includes: 2 each 44 Pin PLCC clips; 2 each SMT 

Grabbers; 4 Electrical Leads. 

SMQ52— PLCC Twin Pack" 

Includes: 2 each 52 Pin PLCC Clips; 2 each SMT 

Grabbers; 4 Electrical Leads. 

SMQ68— PLCC Twin Pack" 

Includes: 2 each 68 Pin PLCC CUps; 2 each SMT 

Grabbers; 4 Electrical Leads. 



'' Contact your local sales office. 



SOIC CLIPS™ 

Provides hands-free testing of onboard 
Small Outline Integrated Circuits (SOIC). 
These clips are compatible with gull wing 
and "J" leads on 0.050" centers. Features 
gold plated beryllium copper contacts 
with glass-filled nylon insulation. Upper 
contact pins: 0.64 mm (0.025 in.) square 
pins. 



ORDERING INFORMATION 

SMCKl— SOIC Engineering Kit" 

Includes: 1 each of 8,14,16,20,24 Pin SOIC CUps 

plus 4 SMT Grabbers, 8 Electrical Leads w/ 

(0.025") Square Pin Connectors. 

SMC8— SOIC Twin Pack" 

Includes: 2 each 8 Pin SOIC CUps; 2 each SMT 

Grabbers; 4 electrical Leads. 

SMC14— SOIC Twin Pack" 

Includes: 2 each 14 Pin SOIC CUps; 2 each SMT 

Grabbers; 4 Electrical Leads. 

SMC16— SOIC Twin Pack" 

Includes: 2 each 16 Pin SOIC CUps; 2 each SMT 

Grabbers; 4 Electrical Leads. 

SMC20— SOIC Twin Pack" 

Includes: 2 each 20 Pin SOIC CUps; 2 each SMT 

Grabbers; 4 Electrical Leads. 

SMC24— SOIC Twin Pack" 

Includes: 2 each 24 Pin SOIC clips; 2 each SMT 

Grabbers; 4 Electrical Leads. 

" Contact your local sales office. 
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THIL/ PROBE 

I ClX ACCESSORIES 



MODULAR PROBE REPLACEMENT SUBASSEMBLIES 



Prob* 


Length (m) 


Conrwctor/Comp Box 


Prob* Cabl« 




Probe Head 




Probe Tip/Hybrid Tip 


P6101A 


t 

2 
3 


1 u j-u 1 t3y-uu 
103-0189-00 
1030189-00 


con nn 
$20.00 
$20 00 


174-0975-00 
1 74.097600 
1 74-0977-00 


$17 00 
$20 00 
$22 00 


206-022302 
206-0223-02 
206-0223-02 


$20 00 
$20 00 
$20 00 


one n 1 n i r\o • i 

i:Ub-U191-Uo ' 
206 01 91 -03"' 
206-01 91 -03-' 


S2 1 00 
$21 00 
$21 00 


P6102A 


2 






174-0976-00 


$20 00 


2060302-00 


$22.00 


206-0338-01 ' 


$29.00 


P6103"5 


1 

2 
3 


NA 
NA 
NA 




1 740394-00 
174-0395-00 
1 74-0396-00 


$18 00 
$20 00 
$22 00 


206-0365-01 

206-0361-02-'' 

206-0367-01 


$25 00 
$25 00 


131-3723-01 ' 

131-3723-01 

131-3723-01-' 


$13 50 
$13.50 
$13 50 


P6104A 


1 




ti^o nn 


174-0975-00 


$17,00 


206-0303-00 


$20.00 


"Vie Aooe n^ 


$31 .00 


P6105A 


1 
2 
3 


206-0331-00 
206-0334-00 
206-0320-02 


$60.00 
$60,00 

(Ten nn 


1 74-0975-00 
174-0976-00 
174-0977-00 


$17 00 
$20 00 
$22 00 


206-032800 
206-0301-00 
206-0302-00 


$24 00 
$2200 
$22 00 


206-0336-01-2 
206-0337-01*2 
206-0338-01 2 


$31 00 
$31 00 

OA AA 

$29 00 


P6106A 


1 
2 
3 


206-0313-01 
206031901 
206 032001 


$85 00 

$95 00 
$90.00 


174-097500 
174-0976-00 
1 74-0977-00 


$17 00 
$20 00 
$22 00 


206-0328-00 
206-0301 00 
206-0302-00 


$24 00 
$22 00 
$22.00 


206-0336-01 ' 
206-0337-01 
206-0338-01 -J 


$31 00 
$31 00 
$29 00 


P6107A 


2 


206-0247-02 


S70 00 


174-0976-00 


$20 00 


206-0217-02 


$22 00 


206 0339-02 2 * 




P6108A 


1 
2 
3 


206-0332-01 
2060318-02 
206-0333 00 


$45.00 
$50.00 
$45 00 


1740975-00 
174-0976-00 
1 74-0977-00 


$17 00 
$20.00 
$22 00 


206-0303-00 
206-0304-00 
206-030500 


$20 00 
$20.00 
$20 00 


0/\^ AOO^ A-* 

206-0336-01 ' 
206-0337-01 -2 
206-0338-01 -2 


$31 00 
$31 00 
$29.00 


P6109'5 


1.5 

2 

3 


NA 
NA 
NA 




174-0714-00 
174-0715-00 
1 74-0393-00 


$18 00 
$21 00 

$23,00 


206-0372-01 
206-0360-01 
206-0366-01 


$35 00 
$35 00 
$35 00 


O"^oo * 7 

131-3723-01 ' 
131-3723-Or' 
131-3723-01-' 


$13 50 
$13.50 
$13 50 


P6121 


1.5 




CCA AA 


174-0967-00 


$17 00 


206-0323-00 


$25 00 


OA£AOili A-1*9 

^UO-Uo41-Ul * 


$36.00 


P6122 


15 

2 

3 


206-0312-00 
206-0318-00 

one m 1 D n 1 


$50 00 
$50 00 

$50 00 


1 74-0967-00 
1 74-0968-00 
1 74-0969-00 


$17 00 
$1900 
$21 00 


206-0324-00 
206-0325-00 
206-0326-00 


$21 00 
$21 00 
$21 00 


206-0342-01*2 
206-03430r2 

one no A A n H • 9 
<;Uo-Uo44-U1 


$31 00 
$31,00 
$3 1 ,00 


P6125 


1.5 


^Ub-Uooo-UU 


9ac nn 


1 74-0967-00 


$17,00 


206-0256-02 


$35.00 


131 •2509-04 ' 


ccn An 


P6130*« 


1,5 

2 

3 


one no 1 o nn 
206-0319-00 
206-0320-00 


CQ*^ nn 
$85 00 
$85 00 


1 74-0970-00 
174-0971-00 
1 74-0972-00 


$22 00 
$26 00 

$31 00 


206-0270-10 
206-0270-12 
206-0270-1 1 


$12,00 
$1200 
$12 00 


one no-7n ■in»i 

206-0270-12*3 
206-0270-11*3 


$1 2,00 
$12 00 
$12 00 


P6131*« 


1.3 
2 

3 


206 0314-00 
206-0321-00 


$90 00 
$90,00 
too nn 


1 74-0973-00 
174-0971-00 
174 0972-00 


$22 00 
$26 00 

$31,00 


206-0265-10 
206-0265-12 
206-0265-11 


$12.00 
$12 75 
$12 75 


206-0265-10*3 
206-0265-12*3 


$12.00 
$12.75 
$12 75 


P6133'6 


13 

2 

3 


206-0349-00 
206-0350-00 
onfi m(^i nn 


$7000 
$70 00 

s 1 u uu 


174-0973-00 
174-0971-00 
174-097200 


$22,00 
$26 00 
$31 00 


206-0265-10 
206-0265-12 
206-0265-1 1 


$12 00 
$12 75 
$1? 75 


206-0265-10-3 
206-0265-12-' 
9nR n9fi*; 1 1 • 3 


$12 00 
$12 75 
$1? 75 


P6134 


1.5 


tUD-UODO-Uv 


ton nn 


174-0245-01 •< 




206-0265-13 


$1275 


one noRR 1 T 


$12 75 


P6135 


1.5 


206-0368-00 


$9500 


174-0707 00 


$85 00 


NA 




2060369-00 


$1800 


P6136*« 


1.3 


206-0359-00 


$95 00 


174-0978-00 


$24,00 


206 0265-10 


$12.00 


206-0265-10 


$12.00 


P6137 


1.5 


2060389-00''' 




174-1081-03-' 




NA 




206-0378-00 


$9 78 


P6148A 


2 


206-0288-02 


$65.00 


174-0976-00 


$20,00 


206-0217-02 


$22 00 


206O339-03-2-' 


$25 00 


P6149A 


2 


2060255-02 


$65 00 


174-097600 


$20 00 


206-021702 


$22 00 


206-0339-03-2-' 


$25 00 


P6156 
Option 26 
Option 27 


1,5 10X 
adds 20X lip 
adds IX tip 


NA 
NA 
NA 




NA 
NA 
NA 




NA 
NA 
NA 




206-0380 OO-" 
206-0381-00-* 
206-0379-00-< 




P6203 


15 


NA 




N/A 




206-0391-00 


$15000 


131-428000 


$350 


P6204 


1.5 


NA 




N/A 




206-0390-00-'" 




131-4280-00 


$350 



• ' Probe tips in packages of ten. 
" Probe hybrid tip assemblies in packages of five 
" Probe hybrid tip assembly in quantities of one 
'* Contact your local Sales Engineer for ir\formation. 

Probe sleeve cover for compensation adjustment is P/N 200-3342-00. 
•• Probe body shield for P6IS0, P6131, P6133, and P61S6 is P/N 204-0925-01. 
" fttckage qf 5 tips. 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 



S4S 



TCIL/ PROBE 
I L.r\ ACCESSORIES 



P6006, P6007, P6008, P6009, P60Zg and 

probes that have #6-32 screw tips. 



P6060 



Code 


OsscripMon 


rmi m. 




A 1 


Rptrattablp hook tip 


Uir>-OUi i-UU 


S4.50 


A2 


fiptwctaljlp hook for 








rmnx) triivuiuiiiitTiiuii 


flll/MYTl-ni 


15.00 


A3 


f^nliVirnH/in tin rVLt in 
^'<iUOniUUil up \U.UD"J Ul 












S13.00 


AA 


Qnrintt fin {{\ OH in 




$3.10 


AO 


Long strai^t tip 












SI. 50 


AA 


Hook tip 


AUirUIUCHJU 


$1,75 


A7 


Rij^t An|^6 hook tip 




$2.00 


A8 


Qt-raiilVit fin (i^ (V^'^ in Hia^ 




$1.75 


AO 


IL' 16SI up 




12 00 




Ground )e3cl adsptcr (0.025 








in sQUsre pin closing 




$4.00 


All 
All 


^ring tip 








(accepts 0.065 in dia pin) 




$2 30 




(acoepts 0.068 in dia pin) 




$3.75 


A 19 
Al^ 


Banana tip 




SI 50 


A IQ 
Ala 


rin op ^acx^pis u.iko in 








TTJVf CIT nin^ 

LDIVI OLd pUl) 




$6 00 


A14 






$5.25 


A15 


Alligator clip 


344-0045^ 


Sl.OO 


A16 


Miniatiiiv alligator clip 


344-0046^ 


$2.50 


A17 


Ba.vonet ground assembly 


01.*M)052-00 


su.oo 


A18 


Insulating gn>und cover 








for P6009 


16&042&W 


SI. 55 


A19 


Probe screw tip to BNC 








adapter 


013^)054^)0 


S16.75 


A20 


Probe screw tip to BNC 








adapter for Pf)028 


013-005&O0 


$22.00 


A21 


High voltage dielectric 








fluid 3 oz; P6015 


252-0 12fM)0 


S6.75 



P6053B, P6055, P6056, P6057, P6062B, P6063B, P610X 
Ftouly. P612X Hunily, P6148, P6U9A. and P6202A 
miniature tip probes. 

Code Description tat Na Price 

Bl Hetrac-table houlc tip 
(except P612X) 
Retractable hook tip 
(for Pfi202A and P6420) 
Retractable hool< tip (for all 
except P6202A and P6420) 01W)107-06 13.50 
IC grabber 01M191-00 »8.25 

SMT Grabtx-r Clip (ased 
with adapters Bll 



B2 



B3 



B4 

B6 



OiaOlOWX) »9.75 



013^7-01 $11.50 



and B12) Order 
Single Clip 
Hooi< tip 
Straight tip 
Screw Up (#6-32) 
Screw tip (#6-32 for 
P62()2A and P6420) 
Screw tip with ground 
connection (W>-32) 
Flexible tip (accepts B5 
retractable hook) 
Dual lead adapter (accepts 
B.5 retractable hook) 
Flexible tip for 0.025 in 
square pin 

Pin tip (accepts 0.025 in 
IBM SLT pin) 
Bayonet ground assembly 
Insulating ground cover 
IC test ground cover 
IVkage of 10 
Rickage of UX) 
Miniature probe tip 
to BNC adapter 
Miniature probe tip to 
BNC adapter (fw all 
except P(i202A) 
Miniature prttbe tip to 
BNC female adapter 
Miniature probe tip to 
GR adapter 

Miniature probe tip to GR 
50 (1 termination adapter 

•' # 10-32 screw ftp 



B6 
B7 
B8 
B9 

BIO 

Bll 

B12 

B13 

BU 

B15 
B16 
B17 



B18 



B19 



B20 



B21 



B22 



SMG 050 
20frO364-00 
20fr0114-00 
206*114-01 
103^X61-01 



189.00 
$4.90 
$3.75 
$3.75 
$5.50 



103-0051-00 $5.50 

103-0131-00 $11.00 

1030177-01 $8.25 

01.W)325<X) $19.25 

20&fll93-00 $9.50 



206O209fl0 
013fl085^ 
16fr0404-01 

0150201-04 
0154)201-05 



$4.75 
$9.75 
$1.50 

$7.50 
$25.00 



0134X)84-01 $9.75 



0130084-02 $12.00 



103-0096-00 $14.00 



017-007600 $80.00 



017-0088-00 $75.00 




Al A2 A3 A4 A5 A6 A7 A8 A9 AlO All A12 A13 



A14 



I 

A16 



4' 



A17 A18 



A19 



I 

A20 



nigh voltage 
dielectric fluic 

'LUOROCARBON tu 




B23 Circuit board test point 

Outer case 

Inner connector 

(need to order botli for 

one test point) 
B24 Chassis mount test jack 
B25 Replaceable probe tip (for 

all except P6202AP6420; 

and P610X "A" versions" 

probes) 

• of 10 



131-143600 

136O333-00 



$6.26 
$.55 



131-025800 $3.15 



206-0191-03 »21.00 



B26 Replaceable probe tip 

(for P6202AOT420) 

RicJ<age of 10 
B27 Replaceable probe tip 

(for P6103.P6109) 

lockage of 5 
B28 Electrical ground contact 
B29 Circuit board test point, 

l^ kage of 25 
B30 Electrical contact ground 

hbr "A" veisions, refer to p 
Replacement Subassemblies. 



206023003 $22.00 



131-3723*1 $13.50 
214028300 $1.25 

131-4353*0 $60.00 
214412500 $2.50 

! 545, Modular Probe 




inlift III 



B2 B3 B4 B5 B6 B7 BS »!' BIO Bll B12 B13 





B25 B26 



i . I ^ 

B14 B15 B16 B17 B18 B19 820 B21 B22 



B23 B24 



1 

B29 



B30 



B27 B28 



S«6 



To order, call your local Tektronix Sales Office, or call Tek's National MarVeting Center. 
1bU free: 1-80(M2&-2200, Ext. 99. 



TCL/ PROBE 
I Cr\ ACCESSORIES 



NEW ACCESSORY PACKS/ 
CONVERSION KIT 




ACCESSORY RACK/MINIATURE PROBE TIPS 

Includes; Plastic scrpwilriver (XJ:}-13(>1-()1; Hetrac1al>k' up 
()i:W)Kr7-()6; Ground cover 16&<»4O4-01; 6 in. Ground lead 
196-;319tM)0; 5 in. Grouixl lead 17.5^124-01; 12 in. Ground 
lead 175*12501; 3 in. Ground lead 175026,'M)1; IC Grab- 
ber Probe tip 206-0364-00; Alligator clip for 0.025 c-on- 
nector 344-0398-00; Alligator clip for #6-32 thread 
344-0n4f>fl0. Oitler 020-1724-00. $29.S0 





P613X Family and P6230 submlniature tip probes. 



ACCESSORY FW:K/P613X/P612X PROBES 

Includes: Plastic scTewdriver CX)3-i;?64-01; Retractable 
hook tip 01.3-0107-06; Retractable hook dp 013-0208-01; 
Probe tip insulator 166fl4(M-01; Ground lead (Z) 
195424(M)0: 3 in. Ground lead 196-3113-03; 6 in. Ground 
lead 196-3113-02; 12.8 in. Ground lead 195-187001; 8.8 
in. Ground lead 195-1870O2; 3.5 in. Ground lead 
195-6176-01; Probe tip IC glibber 2060364-00; Ground 
collar 343-1003-01; Alligator clip for 0.025 in. connector 
.344-039800; Alli^r dip for #6-32 thread 344-0046^). 
iWer 020-172500. 159.50 



Code Description 

CI Retractable hook tip 

C2 Subminiature-to-minia- 

ture probe tip adapter 

(allows 

use of miniature probe 

tip accessories) 
C3 Subminiature probe tip 

to BNC adapter 
C4 Subminiature probe tip 

to GR son termination 

adapter 

C5 Circuit board test paints 
Outer shell (pkg of 100) 
Inner connector (pkg of 
100) 

C6 KLIPKrr (includes two 
16-pin DIP clips and four 
signal ground pins) 

07 Signal ground pins for 

KLIP KIT (includes eight 
pins) 

C8 Chassis mount test jack 



Part No. Price 
013-0208-02 »3 



013-0202-02 $5.00 
013-0195-00 J9.75 

017-0520-00 170.00 
131-2766-01 $50.00 
136 0352-02 $25.00 

013-0197-00 $46.00 



131-3288-02 $31.00 
131-4210-00 $5.25 




ENCSINEERING PACK/SIGNAL ACOUISmON 
TIP SIZE CONVERSION 

Includes: Retractable tip U13-()l()7-06; Probe adapter 
0130202-02; IC test probe tip 015-0201-06; Ttet jack con- 
nector 131-0258-00; Ckt. Bd. to probe Up (pkg) 
131-276603; PnDbe to ckt. connector 131^120900; Chassis 
mount cormector (compact) 131-4210-00; Probe to ckt. 
connector 131-4341-00; Probe to ckt. socket 136-0962-00; 
Probe to ckt. socket 136-0989-00; Tip grouiMl cover 
166-0404-01; Ground lead (Z) 195424000; 12 in. Ground 
lead 196-311.3-02; 6 in. Ground lead 196-3113-03; Probe 
tip IC grabber 206-0364-00; Ground collar 343-1003-01; 
AJligator clip for 0.025 in. connector 344-039*00. 
Order 02O-172frOO. $99.95 



P6137, P6133 Opt 25, and P61 
Code Description 

HI Retractable compact 

hook tip 
H2 Subminiature-to- 

miniature probe tip 

adapter (allows use 

of miniature probe tip 

accessories) 
H3 Compact probe tip to 

BNC adapter 
H4 Compact probe tip to 

BNC 500 Termination 

Adapter 
HS Circuit board test points 

(pkg of 100) 
H6 Chassis mount test jack 



56 compact tip probes. 
Part No. Price 

013-0107-06 $3.50 



013-0202-02 $5.00 
013-0226-00 $10.00 

013-0227-00 $60.00 

131-4244-00$100.00 
131-4210-00 $5.25 



P6201 Probes 
Code Description 

Dl Retractable hook tip 
D2 Probe tip to miniature 

probe tip adapter 
D3 Probe tip to BNC 

adapter 
D4 Probe tip to GR 500 ter- 
mination adapter 
D5 Ground contact 
D6 Insulating ground cover 
D7 Ground contact insulator 
D8 Ground lead insulator 
D9 Replaceable probe tip 



Part No. 

013-0135-00 



Price 
$8.25 



103-0164-00 $11.25 

013-0145-00 $2S.0O 

017-0094-00 $90.00 
131-1302-00 $1.25 
166-0557-00 $1.50 
342-0180-00 $1.75 
166-0433-00 $1.25 
206-0200-00 $1.50 




Other Probes 

Code Description Part No. Price 

El Retractable hook tip 

(for P6010;P6048) 013-0090-00 $7.50 
E2 Retractable hook tip 

(forS-3A'P6202A/P6420) 013-0097-01 $11.50 
E3 Retractable hook tip 

(for 7A11/P6401) 013-0106-00 $19.00 
E4 Retractable hook tip (for 

211/212/213/214/221 

scope probes) 013-0107-02 $3.50 
E5 Screw tip (#6-32 for 

P6045'P6046/P6202A/ 

7A1I/S-3A) 103-0051-00 
Cable Marker Sets (not pictured) 

Description Part No. 



$5.50 
Price 



For 



For 
For 



in dia cable (P6053B 
P6062B/P6063B/P6075) 

in dia cable 
All modular cables 
(P610XA/P612X/P613X/ 
P6230 families) 



016-0130-00 
016-0127-00 



$8.50 
$8.50 



016-0633-00 »4.25 
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TdL/ PROBE 
I L.r\ ACCESSORIES 




Probe Tools 
Code DeacftpUon 

Fl Hp exlrartor for miniature 

probes (except for P610X 

"A" version and P612X 

family probes) 
F2 Af(justment tool metal blade 

(except P6055,'P6202A) 
F3 Adjustment tool plastic 

blade (excei)t 

F>(i055;P62(r2A) 
F4 Aitjastment tool P6055 
F5 A((|ustment tool P6202A 
F6 Atljastment tool P610X, 

P610XA, P612X, P613X 
F7 Adjustment tool P6134, 

Pfiia'i, P6I37 

KUPKlT 



Part No. 



Price 



(XXM825O0 $1.75 

003-1364-00 $1.50 

(m-l^-Ol $.70 

(XB-0675-(XI $2.60 

00;3-067.W)1 $2.50 

(X)3-1433-0ri 

003-1417-00 $1.50 




The P6130/P6131/P6133/P6136/P6230 are used 
dircctly, other probes must use the supplied pirus 
and attach via a retractable hook tip Up to 16^pin 
DIP can be connected. Fbur suppUed pins mal<e 
signals accessible at the top of the KLIPKIT, or 
invert the pins for pin sgnal connection to a com- 
mon connection strap inside the clip Two IC clips, 
4 signal ground pins and information sheet 
includes 

KUPKir 013^197-00. 



Ground Leads 






G7 


CliiM>n for P6048 P6053B 








Code Description 


Part No. 


Price 




P6065TO)62BP6063BP600X/ 








Gl 


Pmbe tip clijvon lead for all 








P610XA families/P6125/ 










miniature size pmbe tips 








P6148A;P6149 










3 inches 


195-6175^0 


$6.00 




3 inches 


175-0263-01 


$2 


75 


G2 


Clip-on interconnect for 








5 inches 


175-0124-01 


$2 


45 




P6055 6 inches 


175-125600 


$5.25 




12 inches 


175-0125-01 


$2 


80 


G3 


Lead for P612X/P61,3X 






G8 


Clip-on for 










P6230 families 12 inches 


195-187001 


$7.50 




P6202A/P6420/ 








G4 


Screw-in lead for Pfi054/ 








S-3A 6 inches 


17.5-1017-00 


$5 


25 




P6075/P620I probes 






G9 


Low impedance contact 










3 inches 


175^)84800 


$4.00 




for P613X/P6230 families 










.5 inches 


1750848^1 


$2.80 




2 inches 


196-4240-00 


$2 


50 




12 inches 


1750848^ 


$3.20 


GIO 


Alligator clip for P612X/ 








G5 


Micn)hook for P612X/P613X/ 








P613X/P6230 famiUes 










P6230 famiUes 








8 inches 


195-1870-00 


$7 


50 




t) inches 


195410400 


$10.00 


Gil 


Slip on ground lead for 








G6 


Probe tip cap lead for all 








P6134/P6135/P6231 










miniature size probe tips 








6 inches 


196-3113-02 


$18 


00 




3 inches 


175*84900 


$7.75 




3 inches 


196-3113-03 


$18 


00 




6 inches 


175-08494)1 


$7.75 


G13 


P6103, P6109 ground 


















leads 


















12 inches 


196-3121-00 


$3 


10 












5 inches 


196-3120-00 


$3 


10 










G14 


P6203 ground lead (6 in.) 196-3198-00 


$4 


90 










G15 


Alligator clip for 0.025 in 


















receptacles 


344-0398-00 


$3 


15 










G16 


Miniature alligator clip 


















for 6-32 threads 


344-0046-00 


$2 


SO 










G17 


SMT grabber clip for 


















0.025 in receptables; 


















Pkg. of 20 


SMG050 


$89 


00 












Single 


206-0364-00 


$4 


M 



IC CUP 

16-Pin DIP— Oothes pin style, 
003-0709*0. 

24-Pin DIP— Clothes pin style, 

003-0823-00. 

40-Pln DIP— Clothes pin style, 
003-0801-00. 

•' Qxntact your local sales qffUx. 



146.00 

$15.50 
<34.00 

tso.oo 



548 



TCIZ SCOPE-MOBILE 
Cl\ CARTS 



INSTRUMENT CARTS 



THE TEKTRONIX SCOPE-MOBILE® CART FAMILY AT WORK. 

Ifektronix SCOPE-MOBLE* Carts provide the quality and versatility needed by many test instrument users. 

Tfek carts free up your valuable table space and make sharing equipment between work benches easy while getting you closer 
to your device under test. They are designed for easy integration into your instrument systems. OEM pricing is available for 
most models. Whatever your requirements, Tfek has a cart to fit your needs. 

INSTRUMENT/CART COMPATIBILITY 





K212 


K213 


K213 
Shelf 


K217 


K217S 


318/ 
206 


K501 


K212 


K213 


K213 
Shelf 


K217 


K217S 


K31B/ 
206 


K501 


Termlnals/Coplere/Monltors/Plotters Logic Analyzers 


4000 Series 












»^ 


1240/1241 


X 


X 


X 








X 


4611/4612 














308/318/338 


X 




X 










4631/4632 














DAS 9100 










y' 


X 




4634/4635 














DAS 9200 










y' 






4644 












1^ 


Curve TVacers 


4660 Series 












y' 


370 








<^ 


X 


X 




4695 












y 


576/577 




X 




y' 




X 




4900 














Oscilloscopes/Digitize rs/Controllers 


4926/4970 












y" 


11000 Series 












X 




606B/608/620 


X 




X 








2200/2300/ 




X 


X 








y' 


650 HR Series 
(Cabinet) 








>^ 


X 


X 


2400 Series 


305/314/336 


X 




X 










670 Series 








f' 


X 


X 


390An 








1^ 


X 


X 




Television/Spectrum Analyzers/Cable Testers 4nn .Spnpq 




X 


X 


X 








1410R Series 










X 


X 


4041 


y' 














1420 Series 






X 








530/540/550/ 












X 




1430/1440 










X 


X 


560 Series 


1450/1470 Series 










X 


X 


(Cabinet) 


1480 Series 
Cabinet 






X 






X 


530/540/550/ 
560 Series 








y' 


X 


X 




1480 Series 
Rackmount 








y' 


X 


X 


(Rackmount) 


7000/5000 












X 




1500 Series 














Series (Cabinet) 


1720/1730 






X 








7000/5000 Series 








y 


X 


X 




1740/1750 Series 






X 








(Rackmount) 


1910 (Cabinet) 










X 


X 


7612D/7912H 








y' 


X 


X 




2710 










X 




7D20T 


«^ 




y^ 










2754/55 








I/" 


X 


X 


T900 Series 




X 












380 






X 








TM SOOO/TM 500 Series 


490 Series 














X TM 5nn.?/ 


X 


X 








X 




528A 






X 








TM 503/TM 504 


R140 Series 








y' 


X 


X 


TM 5006/ 










X 


X 




R520 Series 








y* 


X 


X 


TM 506/TM 515 


OF150 Series 


y" 












^— Recommen 


ded X— Compatible 


OF235 Series 


1^ 















LOAD CAPACITY/WEIGHTS 





K212 


K213 


K217 


K217S 


K318/206 


KS01 


Load Capacity 


kg 


lb 


kg 


lb 


kg 


lb 


kg 


lb 


kg lb 


kg 


lb 


Top Tray 


36 


80 


34 


75 


45 


100 


45 


100 


45 


100 


23 


50 


Base 


45 


100 


11 


25 


45 


100 


45 


100 


45 


100 






Hanging Shelf 


























(Option 22) 


18 


40 


18 


40 






18 


40 










Total 


99 


220 


77 


170 


95 


200 


90 


200 


90 


200 


23 


50 


Weights » 














Net 


9 


20 


26 


57 


20 


43 


21 


45 


14 


30 


.8 


1.8 


Shipping 


13 


28 


34 


75 


26 


57 


27 


60 


17 


38 


1.0 


2.2 


Dimensions: See dimensional drawings 


Page 


551 


552 


552 


552 


550 


550 


Prices 


$350 


$625 


$510 


$625 


$375;$250 


$75 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-«00^26-2200, Ext. 99. 
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TZ L/ PORTABLE INSTRUMENT CART 
_r\ UTILITY CART 





Tek-Tilt™ Pedestal 



Model 



K318 Uliltly Carl 



Model 206 



utility Cart 



TVpical Applications: General purpose 
use and on-site mobility of general in- 
struments, computer peripherals, labora- 
tory and office use. 

Features include a plastic laminate on 
both surfaces and brakes on front casters. 

CHARACTERISTICS 



NEW 



K318 



utility Cart 



_18.4_ 
(467) 



(693) 



ia4 

(417) 



24.8 

(630) 



I 

145 

(368) 



25.3 _ 
"(643) 



20.1 _ 
(510) 



Las 

(89) 
Caster Arc 



5.0 
-(127) 
Dia 



Inches 
(Millimeters) 



The K318 is a general purp)ose Utility Cart 
that can be used to provide on-site mobil- 
ity or to store equipment, in addition to 
providing a platform for PC-type instru- 
ment controllers like the PEP 301. A front 
drawer is provided for convenient storage 
of cables, probes, and other small items. 
It can also be utilized as a shelf to hold 
the PEP 301 or other PC compatible 
keyboard. A slide out shelf on the side 
provides additional surface work area. 
Conveniently located on the back of the 
cart is a four-outlet power strip. 



CHARACTERISTICS 



The K501 Tek-Tilt™ Pedestal is a com- 
pact, swivel base designed for portable 
type instruments used in a bench top en- 
vironment. The K501 Tfek-Tilt pedestal 
rotates 360 degrees in the X axis and tilts 
30 degrees in the Y axis. 

The swivel base has been designed to 
allow repositioning of screen height, 
angle, and eye-to-screen distance to 
reahze optimal comfort and reduction of 
stress. Swivel and tilt adjustments are 
made via the tension adjustment located 
in the middle of the swivel base. 

The K501 is adaptable to all Tfektronix 
portable-type instruments by using 3M 
Dual-Lock™ strips positioned on the 
four comers of the swivel base. Rubber 
feet located on the bottom of the 10.9 
inch base provide a stable platform. 

K501 Data Sheet 56-W-5077 is available. 



CHARACTERISTICS 



206 Utility Cart 



ORDERING INFORMATION 

206 Light Gray Finish $250 
Includes: Instruction sheet (062-1408-02). 




Pedestal Plate: 

10 5" (266 7 mm) W X 12" (304,8 mm) L 



3.45" 
(87 6 mm) 



I 10.9" DIA_ 

(276.8 mm) 

Weight 1 75 lbs (0,79 kg) 
Shipping Weight 2,24 lbs (1 02 kg) 



K501 Ibk-Tilt™ Pedestal 



K318 



ORDERING INFORMATION 

K501— Tfek-Tilt™ Pedestal $75 



ORDERING INFORMATION 

K318 Light Gray. $375 
Includes: Instruction Sheet (070-7229-00) 



650 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toil free: 1-800-426-2200, Ext. 99. 



TCI/ PORTABLE INSTRUMENT CART. 
I L. r\ UTILITY CART 




K212 



K212 



Portable Instrument Cart 



Typical Applications: On-site mobility 
of all portable instruments in medical 
facilities, labs, computer rooms, manufac- 
turing areas, and other work areas. 

The K212 provides a stable yet mobile 
platform for all Tfek portable oscilloscof)es 
and most other portable instruments. 
Tilting top tray large locking front casters, 
and wide track base are standard 
features. 

Option 10 adds a four-outlet power strip, 
with circuit breaker, to the cart base. 

Option 12 adds a second tray to accom- 
modate peripherals, such as the HClOO 
color plotter, for portable scopes. This 
tray will support other peripherals (less 
than 40 lbs.) that will fit on a 14.0 inch 
(depth) by 16 inch (width) base. A slot in 
back of the tray allows for paper to be fed 
to the printer from the bottom shelf. 

Option 22 combines the four-outlet ix)wer 
strip option and the second shelf option 
into one option. 

The K212 is compatible with all T?k Port- 
able Instruments, as well as other types 
of portable instruments. Some assembly 
is required, using common tools. 

K212 Data Sheet 56-W-5835-1 is avaUable. 



K212 with Opiioii J^' 



CHARACTERISTICS 



K212 Option 22 with HClOO atut 24W 




Construction — Base of thermoset polyester. 
Column top of tray and second tray made of 
high-strength aluminum. 
Color— Base and trays are Tek blue. Column 
and yoke are silver gray. 

ORDERING INFORMATION 

K212 Portable Instrument Cart S350 
Includes; Two 1 in. x 5 ft securing straps 
(346-0049-04); retaining bar (650-1881-00); two 
'/le in. bolts; '/,6 in. Hex key; instruction sheet 
(070-5554-00). 

Option 10 — Add four-outlet power 

strip + $75 

Option 12— Add second tray + *75 

Option 22 — Combine options 

10 and 12 +S140 

Special terms, conditions and discounts are 
available to qualified OEMs on the K212 and 
K217 carts. Contact your local Tektronix Sales 
Office. 



K213 



Lab Instrument Cart 



Typical Applications: On-site mobility of 
5000 and 7000 Series Oscilloscopes in lab- 
oratory and manufacturing envrrorunents. 

Standard features include tilting top tray, 
brakes on all casters, lockable drawer in 
the base, four-outlet power strip, 7000 
Series scope lock-down bar, mounting 
hardware for TM 500 equipment and older 
scopes, a hanging shelf and a securing 
strap. 

The hanging shelves are supported 
underneath, tilt with the top tray, and are 
large enough to carry a TM 504 system or 
other small-to-medium sized test in- 
struments. Slots in the shelves allow in- 
struments to be secured with straps. 

Option 10 provides a sliding drawer for use 
with the 7854 keyboard. The keyboard 
drawer mounts underneath the top tray 
and reduces available hanging shelf space 
by approximately three inches. 

Option 12 provides a storage cabinet for 
unused 5000 or 7000 Series plug-ins. The 
storage cabinet mounts on or under a 
shelf. Up to two storage cabinets can be 
installed at one time. 

K213 Data Sheet 56-W-7131 is available. 



4 



To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center. 
Toll free: 1-800-426-2200, Ext. 99. 
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"TZiy RACK/LAB 

Llr\ INSTRUMENT CARTS 



CHARACTERISTICS 




Color— Tfek blue with silver-gray legs. 



ORDERING INFORMATION 

K213 Lab Instrument Cart Sfi25 
Includes; Securing strap, l'/ix42 in. 
(346-0136-01); shelf (436-0132-01); misceUan- 
eous mounting adapters; four outlet, 115 V ac 
power strip; instruction sheet. 

OPTIONS 

Option 05— Delete Power Strip. NC 
Option 10— 7854 Keyboard Drawer -t^$195 
Option 12—5000/7000 Series Plug-in 
Storage Cabinet. +$140 
Option 22— Combines Options 10/12. + $295 

OPTIONAL ACCESSORIES 
(Fits K213 and Model 3 Carts) 

Securing Straps — Black nylon web, 
for use on top tray, shelves, or base. 
(l'/4 x42 in.) Ortler 346-0136-01 $32 
(l'/4 x57 in.) Oixier 346-0156-01 $32 
Extra ShelJf- Mounts below top tray. 
Order 436-0132-01 $65 
7854 Keyboard Drawer Kit— Mounts 
under top tray. Order 436-0197-00 $215 
Plug-In Storage Cabinet Kit— Mounts 
on or under hanging shelves. Does not 
include shelf. Order 436-0196-00 $155 
Retaining Bar — Prevents sliding of 
portable scope on top tray or shelf 
when secured by straps. Mounting 
hardware included. Order 650-1881-00 $ 12 





K217 



K217 



Rack Instrument Cart 



IVpical Applications: On-site mobility 
of most rackmountable or rack-width in- 
struments. The ears of rackmountable in- 
struments extend over the sides of tray. 

Standard features include a tilting top 
tray, storage drawer under the top tray, 
a four outlet power strip, and front lock- 
ing casters. 

CHARACTERISTICS 




Color — Tfek blue with silver-gray legs. 

ORDERING INFORMATION 

K217 Rack Instrument Cart $510 
Includes; Instruction sheet (070-5653-00). 
Option 01— Brown Finish NC 

OPTIONAL ACCESSORIES 

(Fits K217 and 206 Carts) 
Securing Strap — Nylon webbed, 
H4x53 inch to secure instruments 
to top tray. Blue for K217. 
Order 346-0070-01. $80 
Brown for K217 Option 01. 
Order 346-0070-03 $80 
Special terms, conditions and discounts are 
available to qualified OEMs on the K212 and 
K217 carts. Contact your local Tek Sales 
Office. 



K217S 



NEW 



Rack Instrument Cart 



K217S 



The K217S is a rugged version of the K217 
and is designed to support the Tektronix 
11000 Series Instruments and other rack 
width instruments. A four-outlet power 
strip is standard on the K217S. A second 
shelf is provided that tilts with the top 
tray of the cart, which can be used to 
hold portable-type scopes or instruments 
that do not exceed 40 lbs. 

The tilting shelf size is 641x447 mm 
(25.3x17.6 in.) and holds 100 lbs. The 
tilting second tray is 508x345 mm 
(20x14.8 in.) and holds 40 lbs. 

The bottom shelf (non-tiltable) is 693x493 
mm (27.3x19.4 in.) and holds 100 lbs. 

CHARACTERISTICS 




ORDERING INFORMATION 

K217S Rack Instrument Cart $625 
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Tn L/ ADAPTING ACCESSORIES 
I L r\ CONNECTING ACCESSORIES 



OTHER ACCESSORIES 



TEST LEADS 




Tbst Lead, Black, 4 ft (T2) 012-0425-00 $13.2.5 
Ttst Lead, Red, 4 ft (Tl) 012-0426-00 $24.00 
Tfest Lead, Black, 4 ft (Tl) 012-0426-01 $24.00 
Tfest Lead set includes: 

012- 0425-00, 012-0426-00, 

013- 0107-05 012-0427-00 $30,00 

50 OHM AIR LINE 



COAXIAL CABLES 
BNC 

50 ohm, 42 in. 012-0057-01 $19.25 

75 ohm, 42 in. 012-0074-00 $19.75 

93 ohm, 42 in. 012-0075-00 $33.00 

.50 ohm, 18 in. 012-0076-00 $18.25 
50 ohm, 18 in. male to 

female 012-0104-00 $27.00 
50 ohm ±1% Precision, 

36 in. 012-0482-00 $29.00 

BSM female to BNC male, 

10 in. RG58 012-0128-00 $26.00 

BSM female to BNC male. 

18 in. RG58 012-0127-00 $.32.00 

COAXIAL GR 50 OHM 

10 ns, RG58A/U 017-0501-00 $140.00 



The 200 mm, .50 ohm air line is useful as a time- 
delay device and as an absolute impedance in a 
time-domain reflectometer system. The charac- 
teristic impedance is 50 Q ±0.4%. Time delay is 
0.6698 ns ±0.4%. 

50 ohm Air Line 017-0084-00 $220.00 



.1 ns, RG213/U 

1 ns, RG58A/U'i 

2 ns, RG58A/U 
5 ns, RG58A/U 
10 in. RG213/U 
20 in. RG213/U 



017-0502-00 $205.00 
017-0503-00 $95.00 
017-0505-00 $185.00 
017-0512-00 $140.00 
017-0513-00 $95.tK) 
017-0515-00 $115.00 



PATCH CORDS 

18 in. 



BNC to BNC, 
Red 
Black 

BNC to banana plug-jack 

18 in. red 

18 in. black 

Banana plug-jack to 

banana plug-jack 

18 in. red 

18 in. black 

Pin-jack to pin-jack, 0.08 

in. dia-pin 

8 in. red 

18 in. red 

8 in. black 

18 in. black 



012 
012 

012 
012 



012 
012- 



•0087-(X) 
■0086-00 

■0091-00 
•0090-00 



0031-00 
0039-00 



012^ 
012^ 
012 
012^ 



0179- 00 

0180- 00 

0181- 00 

0182- 00 



$16.25 
$8.25 

$8.25 
$8.25 



$10.25 
$11. ,50 



$4.25 
$4.55 
$4.. 50 
$5.50 



■' Connector on one end only. 

COAXIAL N 50 OHM 

N Connectors, 6 ft 012-0114-00 $29.00 

COAXIAL SMA (3 mm) 50 OHM 

01.5-lOO5-OO$120.0O 
015-1006-00 $185.00 



2 n.s, male to female 
5 n.s, male to female 
Semirigid, 500 ps, 4.5 in. 
(male only) 
Semirigid, 750 ps 
Semirigid, 1 ns 



015-1015-00 $30.00 
015-1017-00 $46.00 
015-1019-00 $1.50.00 



BNC ADAPTER KIT-AK01 



\ 



1 



ATTENUATORS/TERMINATORS— Spec/f/cat/ons are on pages 554-555 



BNC 



011 0076-02 



011-004901 




Oil 0058 01 



01 1-012900 



Oil 005902 



011-005501 011-0092 00 



Oil 0061 00 

01 1-0062-00 



Oil 0060-02 



011-0056-01 011-011200 



SOBS isNIi^ 



oil 006902 



011-0057-01 011 0099 00 



0110103-00 
I » JIM 
0110102-00 



Includes: 50 ohm Feed-through Ttrmination 
011-0049-01; 50 ohm, lOX Attenuator 011-0059-02; 
50 ohm, 5X Attenuator 011-0060-02; 50 ohm, 6 
dB Attenuator 011-0069-02; 50 ohm coax cable, 
42 in. (2 each) 012-0057-01: GR to BNC female 
adapter 017-0063-00; BNC female to BNC female 
adapter 103-0028-00; BNC male to BNC male 
adapter 103-0029-00; BNC "T" 103-0030-00; BNC 
Elbow male to female 103-0031-00. 
Order AKOl. $375 

COAXIAL BNC 



^^^^^ 



BNC Male to GR 



017-0064-00 $100.00 



BNC Male to UIIF Female 103-0032-00 $6.50 

BNC Male to Binding Post 103-0033-00 $6.50 
BNC Male to Dual Binding 

Post 103-0035-00 $18.25 

BNC Male to N Female 103-00,58-00 $9 25 




BNC Female to Clip Leads 
BNC Female to GR 
BNC Female to UIIF Male 
BNC Female to BSM Male 
BNC Female to N Male 
BNC Female to Dual 
Banana 

BNC Female to EZ Ball 



OR 



013-0076-00 $4U.iHJ 

017-0063-00 $55.00 

103-0015-00 $6.(M) 

103-0036-00 $18.00 

103-0045-00 $8.. 50 

103-0090-00 $10.00 
013-0076-01 $23. W) 



1^: 



SMA 
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TCL^ ADAPTING ACCESSORIES 
I Ll r\ CONNECTING ACCESSORIES 



BNC 50, 75, and 93 OHM 





Type 


Impedance 
(Ohms) 


Z-Tol. 
(Ohms) 


Anenuation 


Atten.(db) 


Tol. 
(db) 


Freq. 
(dc to) 


Avg. Power 
(Watts) 


Peak Power 
(Watts) 


Max. VSWR 


011-0049-01 


Feed-through 
termination 


50 


+ 1 


NA 


NA 


NA 


1 GHz 


2 


300 


1.2 Irom 
dc to 1 GHz 


011-0059-02 


Attenuator 


50 


±1 


10X 


20 


±04 dc to 
1 GHz 

±0.6 1-2 GHz 


2 GHz 


2 


500 


1.1 - dc to 1 GHz 

1.2- 1 to 2 GHz 


011-0060-02 


Attenuator 


50 


±1 


5X 


14 


±04 dc to 
1 GHz 

±06 1-2 GHz 


2 GHz 


2 


500 


1.1 - dc to 1 GHz 

1.2- 1 to 2 GHz 


011-0069-02 


Attenuator 


50 


±1 


2X 


6 


±0.3 dc to 
1 GHz 

±0.5 1-2 GHz 


2 GHz 


2 


500 


1 1-dcto 1 GHz 
1.2-1 to 2 GHz 


011-0076-02 


Attenuator 


50 


±1 


2,5X 


8 


±0-3 dc to 
1 GHz 

±0.5 1-2 GHz 


2 GHz 


2 


500 


1.1- dcto 1 GHz 

1.2— 1 to 2 GHz 


011-0099-00 


Feed through 
termination 


50 


±0.5 


NA 


NA 


NA 


200 MHz 


5 




1.1 -dc to 100 MHz 

1.2 — 100 to 200 MHz 


011-0055-01 


Feed through 

torminatinn 


75 




NA 


NA 


NA 


100 MHz 


1 


300 


1.1 from dc 
to 100 MHz 




Feed through 


93 


± 1 


NA 


NA 


NA 


100 MH7 

1 \J\J 1 V 1 1 l£. 


1 


300 


1.1 from dc 
tn 100 MH7 


011-00 *i7-ni 


Mm. loss 


50-75 




2.3X 


7.2 


±0.5 


100 MHz 


1/2 




1-1 from dc 
to 100 MHz 


011-OOSfl-01 


Min. loss 


50-93 




2.3X 


72 


±0.5 


100 MHz 


1.2 




1.1 from dc 
to 100 MHz 


011-0061-00 


Attenuator 


75 




10X 


20 






V2 






011-0062-00 


Attenuator 


93 




10X 


20 






V2 






011-OOQP-OO 


Feed through 
tsrminQtion 


600 




NA 


NA 


NA 


1 MHz 


1 






011-011200 


Mm. loss 
attenuator 


75-50 












2 




(ac coupled) 


011-0129-00 


Feed-through 
termination 


50 


±0-5 


NA 


NA 


NA 










011-0102-00 


Coax 

termination 


75 


±0,5 


NA 


NA 


NA 




V2 






011-0103-00"' 


Return loss 
bridge 


75 


±0,5 


NA 


NA 


NA 











•I 011-0103-00 red color body: 011-0103 01 green coUtr body: Oil 0103 02 white nilnr body 

GR 50 OHM 





Type 


Impedance 
(Ohms) 


Z-Tol. 
(Ohms) 


Attenuation 


Atten.(db) 


Tol. 
(db) 


Freq. 
(dc to) 


Avg. Power 
(Watts) 


Peak Power 
(Watts) 


Max. VSWR 


017-0078-00 


Attenuator 


50 


±0.5 


10X 


20 


±1.5%-dc 
±2% to 1 GHz 
±5% to 2 GHz 


4 GHz 


1 


1000 


1.1 -dc to 1 GHz 

1.1- 1 2 GHz 

1.2- to 4 GHz 


017-0079-00 


Attenuator 


50 


±0.5 


5X 


14 


same 


4 GHz 


1 


1000 


same 


017-0080-00 


Attenuator 


50 


±0.5 


2X 


6 


same 


4 GHz 


1 


1000 


same 


017-0081-00 


Termination 
end-line 


50 


±05 


N/A 




same 


4 GHz 


1 


1000 


same 





Type 


Impedance 
(Ohms) 


Z-Tol. 
(Ohms) 


Attenuation 


Atten.(db) 


Tol. 
(db) 


Freq. 
(dc to) 


Avg. Power 
(Watts) 


Peak Power 
(Watts) 


Max. VSWR 


015-1001-00 


Attenuator 


50 


±10 


2X 


6 


±0.3 


18 GHz 


1 


500 


1.15-dc to 4 GHz 
1 25-4 to 12.4 GHz 
1.35-12 4 to 18 GHz 


015-1002-00 


Attenuator 


50 


±1.0 


5X 


14 


±0.5 


18 GHz 


1 


500 


1.15-dc to 4 GHz 
1 20-4 to 8 GHz 
1.25-8 to 12.4 GHz 
1.35-12.4 to 18 GHz 


015-1003-00 


Attenuator 


50 


±1.0 


10X 


20 


±0.5 


18 GHz 


2 


500 


1,15-dc to 4 GHz 
1 20-4 to 8 GHz 
1 25-8 to 12,4 GHz 
1,35-12 4 to 18 GHz 


015-1004-00 


Termination 
(female) 


50 


+ 0.5 


N/A 


N/A 


N/A 


18 GHz 


0.5 


200 


1,05-dc to 4 GHz 
1,10-4 to 12 4 GHz 
1 15-12,4 to 18 GHz 


015-1020-00 


Short-circuit 
termination 
(male) 







N/A 


N/A 


N/A 


18 GHz 


N/A 


N/A 




015-1021-00 


Short-circuit 
termination 
(female) 







N/A 


N/A 


N/A 


18 GHz 


N/A 


N/A 




015-1022-00 


Termination 
(male) 


50 


±0.5 


N/A 


N/A 


N/A 




05 


100 





Photos for the above are located on page 553. 
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TC L/ ADAPTING ACCESSORIES 
I Cr\ CONNECTING ACCESSORIES 



N CONNECTOR 50 OHM 





Type 


(Ohm*) 


Z-Tol. 
(Ohms) 


Anenuation 


Anen.(db) 


Tol. 
(db) 


(dc to) 


Ava PnwMr 

(Wans) 


(Watts) 


Max. VSWR 


0110085-00 


Attenuator 


50 




3X 


10 


±05 


12 4 GHz 


2 


300 


1 2- DC to a 4 GHz 

13- 4 to 28 GHz 

14- 8 to 212 4 GHz 


011 0086-00 


Attenuator 


50 




10X 


20 


±1 


12.4 GHz 


2 


300 


14 from DC 
to 12 4 GHz 


011-0087-00 


Attenuator 


50 




10X 


20 


±1 


12 4 GHz 


2 


300 


1,4 from DC 
to 12,4 GHz 



113-0126-00 I I 



017-0089-00 

103-01SS-00 
103-01S7-00 

103-0159-0( 




jpm 015-1016-00 



015-1011-00 015-1012-00 



015-1018-00 



Female to BNC Male 
"F" Female to GR 
■ F" Male to "F" Male 
"F" Male to BNC Female 
Female 



013-0126-0(1 .tin, 00 

017-0089-00 $55.(X) 

103-0157-00 $7.50 

103-0158-00 $5.00 

103-0159-00 r,n 



SMA Male to Male 
SMA Female to Female 
SMA T 

SMA Male to BNC 
Female 



015-1011-00 
015-1012-00 
015-1016-00 



SJT.OU 
$11.(H) 
$41.00 



01.5-1018-00 $10.25 




GR to BNC Fenialf 
GR to BNC Male 
50 Q termination, thru- 
line (GR to BNC Male) 



O17-i)oti;i-oo ,$55.00 
017-0064-00 $100.00 

017-0083-00 $100.00 




017-0030410 



oi7.onaa^ 



017-0070410 



SMA ADAPTER KIT AK02 

Includes: 4.5 in. Semirigid cable w.male connec- 
tors 015-0015-00; 1 m, flexible, 50 ohm cable 
w/male connectors 174-1341-00; 2X Atten. 
015-1001-00; 5X Atten. 015-1002-00; lOX Atten. 
015-1003-00; GR to SMA female adapter 
015-1008-00; SMA male to SMA male adapter 
015-1011-00; SMA female to SMA female adapter 
015-1012-00; SMA "T" 015-1016-00; SMA male to 
BNC female 015-1018-00; 50 ohm Ttrmination 
015 1022-00; SMA female to BNC male adapter 
Order AK02. $945 



GR In.serlion Unit 
GR T 
GR Elbow 



017-()O3O-OO ,$i(.-|,0(i 
017-0069-00 $200.00 
017-0070-00 SKi.T.on 




017-0021-00 

017.0082-00 103-0088-00 

at _ 103-0045-00 

JLlA 




ACCESSORY HOUSING 

Accessory housing without electrical components 
is useful for applications requiring special 
circuitry. 

Accessory Housing 011-0081-00 $55.00 



N Male to GR 

N Female to GR 

N Male to BNC Female 

N Female to BNC Male 



017-0021-00 .$80.(11) 

017-0062-00 $70.00 

103-0045-00 $8.50 

103-0058-00 $9.25 




50 n POWER DIVIDERS 

Designed for use in broad-band 50 11 systems 
where the mismatch introduced by ordinary 
"Tke" connectors is undesirable. Load isolation 
is nominally 6 dB while the voltage attenuation 
ratio is nominally 2X (input to either load arm, 



other load arm terminated in a standard 50 fl ter- 
mination). Maximum VSWR on the 015-1014-(K) is 
1.50 from dc to 12.00 GHz and 1.90 from 12.01 
to 18.00 GHz. 



SMA Male connectors 
GR connectors 



015-1014-00 $270.00 
017-0082 -(«) $8(X).00 



50 n COUPLING CAPACITORS 

The coupling capacitor is a short length of coax- 
ial line with a disk capacitor (4700 pF +20"i.) in 
series with the inner conductor High frequencies 
are transmitted with small reflection, but dc and 
low frequencies are blocked. Voltage rating is 200 
V (015-1013-00), 500 V (017-0028-00). 

SMA connectors 015-1013-00 $230.00 

GR connectors 017-0028-00 $125.00 




CT-3 SIGNAL PICKOFF 

The Cr-3 Pickoff provides a convenient means of 
picking off a signal in a 50 tl system. Used with 
any of the Tektronix sampling in.struments, the 
CT-3 provides the link for use as a trigger source. 

Sensitivity— 10% of the voltage under test, in- 
to a 50 tl load. 

Decay Time Constant— 4.5 f»s at dc current. 
Rise Time— < 0.4 ns. 

Frequency Response— 50 kHz to 875 MHz at 

dc current. 

Insertion Impedance— With 50 tl termination is 
1 shunted by 4.5 ^H, 2 tl shunted by 4.5 ^H 
without a 50 n termination. 
VSWR— < 1.2 at 1.5 GHz. 
Voltage Rating-AT V dc is 25 V RMS. 1 kV 
pulse peak. The V's product is 100 V je. If ex- 
ceeded, the U/R decay will decay rapidly toward 
zero. 



Order 017-0061-00 



$210.00 



SS5 



TCL^ MOUNTING 
I Cr\ ACCESSORIES 



MOUNTING ACCESSORIES 



Product 



R485' 



R5100 
R5400*' 



R5223 
R7103 
R7704'' 



R7313-' 
R7603-' 
R7613*' 
R7623-' 



R7844-' 



R7903*' 



R7912' 



791 2AD 



RTM506 



016-0015-00 



016-0115-05 



016-0466-00 



016-0468-00 



016-0675-00*' 



016-0676-00" 



01 60691 -or' 



040-0551-01 



040060000 



0400601 00 



0400616-02 



0400617-02 



040-0624-01 



437-0031-00 



437-0071 00 



437-0126-03 



in. 



70 



53 



53 



70 



53 



5.3 



70 



525 



51 



5.3 



51 



52 



88 



7.0 



70 



14.0 



525 



525 



5.3 



53 



525 



88 



70 



5.3 



178 



13.5 



17.8 
17.8 
178 



135 



17.8 



13.5 



13.5 



17.8 



13.0 



135 



130 



133 



224 



178 



17.8 



35.6 



13.3 



13,3 



13.5 



13.5 



13.3 



22.4 



17.8 



In. 



162 



19.0 



208 
277 
224 



22 3 



248 



22 8 



26.9 



260 



189 



16.3 



163 



163 



149 



197 



197 



18.3 



22.4 



18.3 



18,3 



165 



16.5 



183 



9.5 



13.4 



13.5 22 3 56.6 



483 



529 
704 
569 



566 



63.0 



579 



683 



660 



480 



41.4 



41.4 



41.4 



378 



501 



501 



465 



569 



465 



465 



41.9 



41 9 



46.5 



24.1 



34.0 



18 



2.0 



2.3 



2.3 



18 



195 



182 



1-8 



0.3 



18 



2.0 



15 



19 



15 



06 



07 



07 



1 1 



07 



0.3 



1,4 



20 



46 



2 8 



5.1 



5,8 



5.8 



46 



5.0 



4.7 



4.5 



0.8 



45 



5.1 



39 



4.8 



39 



1.5 



18 



18 



28 



28 



18 



08 



3.6 



5.1 



In. 



35 



18 



1.75 



3.5 



35 



35 



1.8 



18 



8.9 



4.6 



46 



89 



89 



89 



4.6 



4.6 



RF 



In. 



19.3 



246 



290 
333 



25.2 



25.3 



269 



30.7 



24.3 



243 



20.4 



30.9 



24.6 



24.6 



490 



62 5 



737 
846 



64.0 



643 



68.3 



78.0 



61.6 



61.6 



51.9 



78.5 



625 



62.5 



25.2 64.0 



10.9 



15.3 



11.1 



11.8 



27 7 



389 



282 



30.0 



RR 



In. 



79 



107 



11 9 



11 2 



201 



272 



30.1 



284 



In. 



93 



185 



13.3 



13.3 



95 



236 



47.0 



33.8 



338 



24.1 



In. 



68 



5.3 



5.3 



7.0 



5.3 



5.3 



6.9 



5.25 



5.3 



85 



6.9 



66 



525 



5.3 



525 



5.3 



53 



5.25 



71 



173 



13.5 



178 
178 
178 



135 



17,8 



17 



135 



175 



13.3 



13.5 



216 



175 



167 



13.3 



135 



133 



135 



13.5 



13.3 



18.0 



6.6 168 



' These instruments 
tracks is required. 



mount with sliding tracks to a standard 19-inch wide rack. Rear support for sliding 
such as an enclosed rack. 



RACK ADAPTERS 



STORAGE CABINETS 




For rackmounting 7000 Series oscilloscopes in 
a standard 19 in. wide rack. Rack adapter in- 
cludes slide-out assemblies. 7000 Series mask 
finish is light gray. 
7704 A/7104/7834/7854 — Rack 
height is 15.75 in., rack depth is 21.38 
in., shipping weight is »41 lb. 
Order 040-0611-01 
455/465M — Includes cradle mount, 
rack height 7 in., rack depth 18.75 
in. Order 040-0825-01 
2445A/2465A— Order 016-0691-01* 
2335— Order 016-0468-00 
2213A/2215A/2235— 
Order 016-0466-00 
2236— Order 016-0015-00 
464/466— Order 016-0676-00 
485— Order 016-0558-00 
434— Order 016-0272-00 
468— Order 016-0675-00 



7000 Series Plug-In Units— Holds 
6 plug-in units, for mounting in a 
19 in. rack, 5.25 in. high. Order 
437-0126-03 $1,055 

CRADLE MOUNTS 



$525 

8565 
$390 



$145 

$230 
$480 
$530 
$300 
$670 




Contact your local Sales Office. 



For rackmounting 7000 Series cabinet-type 
oscilloscopes in a standard 19 in. wide rack. 
Cradle mount consists of a cradle (or "shelf") 
without slide-out assemblies and a mask to fit 
over the regular instrument panel. 7000 Series 
mask finish is light gray. 
7704A— Rack height is 22 in. shipping 
weight is =16 lb. Order 040-0560-00 $535 




DIMENSIONS 
(Exclusive of Plug-In Units and Probes) 



Symbol 


Definition 


H 


Height ol front panel 


L 


Rack front to rearmost permanent fixture 
excluding cables 


F 


Back of front panel to foremost protrusion 


G 


Bottom of front panel to fiorizontal plane 
of rotation 


E 


Maximum forward clearance with instru- 
ment out and horizontal 


RF 


Front radius of rotation 


RR 


Rear radius of rotation 


T 


Rack front to pivot point 


C 


Cabinet height 


BLANK PANEL 





Blank Panel— When operating the 5000/7000 
Series mainframes or the TM 500/TM 5000 
Series mainframes with less than a full com- 
plement of plug-ins, the blank panel may be 
used to cover an unused compartment. The 
panel for the 7000 Series is also good for EMC 
Shielding. 

7000 Series— Order 016-0155-00 $60 
5000 Series— Order 016-0452-00 $27 
TM 500/TM 5000 Series- 
Order 016-0195-03 $35 
BLANK PLUG-IN CHASSIS 




Blank Plug-In Chassis — Available for all 
Tektronix mainframes. The UOOO Series pro- 
vides a blank plug-in only. The 7000 Series pro- 
vides a printed circuit board, plug-in frame, 
and securing hardware. The 560 Series, 
1 -Series, and Letter Series plug-in chassis have 
an interconnecting plug, securing hardware 
and plug-in frame. 

11000 Series— Order 016-0829-00 $96 
7000 Series— Order 040-0553-03 $175 
5000 Series— Order 040-0818-03 $140 
TM 500 Series— Order 040-0652-05 $135 
560 Series— Order 040-0245-00 $180 
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Minimum acceptable order Is $25.00. 



""r:|/ VIEWING 

Lir\ ACCESSORIES 



OSCILLOSCOPE PROTECTIVE COVERS 




The cover provides protection for the 
oscilloscope during transport or storage. Made 
of waterproof blue vinyl, the covers are 
available for both laboratory and portable in- 
struments. The covere for 50()/5(XK)/7000 Series 
have clear vinyl frontal areas. 



PROTECTIVE COVERS 



Instrument 


Part Number 


Price 


200 Series 


016-0512-00 


$18.50 


323/324/1 401 A/ 
1401 A- 1/1 501 


016-0112-00 


•1 


314/335 


016-0612-00 


$75,00 


326 


016-0532-00 


$4900 


453A/454A/491 


016-0074 01 


$1800 


434/464/466 


016-0365-00 


$27,00 


465/465B/475/485 


016-0554-00 


$19 25 


5000 Series 


016-0544-00 


$1800 


7300/7400/7600 Series 


0160192-01 


$20.00 


7704A/7900 


016-0531-00 


$1500 



*' Contact your local sales office. 

PLUG-IN UNIT CARRYING CASES 

3-Wide— For 7L14/7L5 Option 25/ 
7D20/7L18. Order 016-0626-00 $390.00 
2-Wide— For 7L12/7L5. Order 
016-0625-00 $330.00 

CRT MESH FILTERS 

The mesh filter improves display contrast for 
oscilloscope viewing under high ambient light 
conditions. A fine metal screen with a matte 
black surface is utilized to reduce light reflec- 
tions. Although light transmission from the 
CRT is reduced to approximately 28% , the high 
attenuation of external reflections allows view- 
ing low intensity displays in room light or other 
bright surroundings. 

The mesh filter also serves as an EMC filter 
Installed on the instrument, the metal frame 
of the filter is grounded, providing effective 
filtering of the EMC spectrum. 



Instrument*^ 


Part Numt>er 


Price 


314/326/335 


378-0063-00 


$23,00 


432/434 


378-0682-00 


$6500 


422/491/453A/454A/485 


378-0648-00 


$60,00 


465/465B/475/ 
464/466/434 


378-0726-01 


$9000 


7400/7603 


378-0696-00 


$70,00 


7100/7500/7700/ 
7800/7900 Series/ 
7613/7623/7633 


378-0603-00 


$75,00 



■ ' For both cabinet & rackmount instruments. 



VIEWING ACCESSORIES 

The viewing accessories normally mount on the 
oscilloscope graticule cover Some may fit cam- 
era-mounting bezels If you intend using a camera 
on your oscilloscope, check with your Ttk Sales 
Engineer for bezel-viewer o)mpalibility. 
Folding Viewing Hoods— 
(576) Order 016-0259-00 $25.00 
(577/5000/7000 Series) 

Order 016-0260-00 $27.00 

(326/314/335/SC 502/SC 503/SC 504) 

Not pictured. Order 016-0297-00 $2.10 




Pblarized Viewers — For Tbk older 5-inch oscil- 
loscopes. The viewers reduce troublesome re- 
flections and glare under high ambient light 
conditions. 

(Rectangular)-Orxier 016-0039-00 $95.00 
Viewing Hood — Fbr Ttk older 5-inch 
round oscilloscopes. Includes molded 
rubber eyepiece & separate tubular 
light shield. Order 016-0001-01 $200.00 




0160566-00 



Collapsible Viewing Hoods — For 

oscilloscopes with rectangular CRTS. 
Blue vinyl, folds flat for storage. 
(422/453A/454A/485/491) 
Order 016-0274-00 $19.00 
(464/466/455/465/465B/475/ 
2200 Series/2445A/2465A) 
Order 016-0592-00 $15.00 
Fblding Binocular Viewing Hoods — 
(434/455/464/466/465B/475/475A/' 
2200 Series) Older 016-0566-00 $21.00 
(422/453Ay454A,'485/491) 
Order 016O082-0 $21.00 
Polarized Collapsible Viewing 
Hoods — Tb reduce reflections and 
glare under high ambient light. 
(432/434/455/465/465B/475/464/466 
/2200 Series/2445A/2455A/2465A) 
Order 016-0180-00 $60.00 
Viewing Hoods — Molded gray poly- 
styrene with polyurethane eyepiece. 
(576) Order 016-0153-00 $55.00 
(5000/7000 Series/601/602/603/ 
604/528/577) Order 016-0154 00 $43.00 



CATHODE-RAY TUBE LIGHT FILTERS 



instru- 




Part 




ment*' 


Color 


Ui I mil ■ ■ 


rrlCO 


200 








Series 


Blue 


j/o-uoyi-uu 


$2 30 


314/335 


Blue 


378-201601 


$185 


434 


Blue 


378-0678-01 


$2 30 


455/465M Blue 


337-2122-00 


$600 


46S/465B/ Blue 


337-1674-00 


$7 25 


475, 


Clear 


337-1674-01 


$6 50 


464/466 


Smoke-gray filter 


337-1674-07 


$6,50 


540/550 


Smoke-gray*^ 


378-0567-00 


$1425 


Series 


Green 


378-0568-00 


$14 25 


565/575 


Blue 


378-0569-00 


$11,50 




Amber 


378-0570-00 


$14 25 


576 


Blue-2 


378-0616-00 


$6 00 


603/604 


Clear (603"2) 


OQ-? 1 .4 /in f\n 
JJ/- I44U-UU 


■pO f o 




Green 


JO/ 1 


$3 75 




Amber 


337-1440-02 


$350 




Blue 


337-1440-03 


$350 




Gray 


337-1440-04 


$4.50 




Graticule (8x10 div) 


331-0303-00 


$1500 


605/606/ 


Blue 


337-1674 00 


$725 


607 


Graticule 


337-1674-10 


$10.00 




Clear Shield 


337-1674-13 


$1350 




Gray'2 


337-1674-06 


$500 




Graticule (8x10 div) 


331-0391-00 


$900 


608 


Amber 


378-0704-00 


$10.00 




Graticule*^ 


337-212602 


$1000 


2200 


Blue*2 


337-2775 00 


$380 


Series 


Clear TV Graticule 


337-2775-01 


$1 95 


2300 


Blue Implosion 






Series 


Shteld'2 


337-2760-00 


$1.65 




Clear Implosion 








Shield'2 


337-2781-00 


$4.40 




Dlue ' 


3780199-03 


$300 


Series 


Cl63r Imploston 








ChiolH'2 

OrncjIU 


378 0208-00 


$1 50 


5100 & 


Clear 


337-1440 00 


$3-75 


5400 


Green 


337-1440-01 


$3.75 


Series 


Amber 


337-1440-02 


$350 


(except 


Blue 


337-1440 03 


$350 


5441) 


Gray 


337-1440-04 


$4.50 


5441 


Clear-2 


Jo/- IO/4-UI 


tin 




Gray 


337-1674-06 


$500 




Graticule (8x10 div) 




jiy uu 


7603 


Blue 


378-0684 00 


$700 




Amber 


J/o-ubo4-ui 






Gray 


378-0684-02 


$700 




Green 




a> 1 u.uu 




Spectrum Analyzer 








Graticule 


337-1439-01 


$975 




Blue Implosion 








Shield"2 


337-1700-01 


$6.00 




Clear Implosion 








Shield 


337-1700-04 


$5 50 


7613/762 Spectrum Analyzer 






3/7623A/ 


Graticule 


378-0625-07 


$1450 


7633 


Green (UV) 


378-0625-08 


$5.00 


7844/7313Blue-2 


378-0625-00 


$650 


7700 


Amber 


378-0625-01 


$9.50 


Series/ 


Gray 


378-0625-02 


$675 


7613/ 


Green 


378-062503 


$5.00 


7623/7100Gray TV Graticule 






Series/ 


NTSC 


378-0625-06 


$1200 


7900 


Clear Shield Spec- 






Series 


trum Analyzer 








Graticule 


337-1159-02 


$975 



*' fbr both cabinet and rackmount instruments 

unless rackmount version is listed. 
"Standard filler supplied unth instrument. 
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CUSTOMER SERVICES 
AND INFORMATION 





Tektronix Means . . . Fast, Flexible Worldwide Support 

CONTENTS 

Customer Training 564 

Warranty-Pius and other 

Service Pians 559 

Terms of Sales 565 

Warranty Statements 566 

OEM information 567 

Sales and Service Offices 

^^^^^^^ ^^t— International 568 

^ ^^^^^^H^^^II^^^^RJ^^l Domestic 571 

'—^ ^^^^^^^^--^^^^^^B^W^^B Training and assistance gets users up to 

speed, fast. 

Your Tfektronix product is most useful to you 
when you're thoroughly familiar with it. 

Tfektronix offers formal classes and self- 
study aides. Ask your Sales Engineer for 
details about Customer Training. 

Operation and Application Workshops 

Tfektronix instruments and programmable 
in.strument systems represent the upper 
limits of productivity potential. Tfektronix 
has designed workshops to help enhance 
your understanding of the capabilities of 
your equipment. 

Customer Training Workshops naturally 
complement the Tfektronix commitment 
to help you achieve optimum utilization 

„ , o n . f of your equipment— A commitment that 

Your Customer Service Representative or . ^ „ n j 

„ , „ . .J . begins with engineering excellence and 

Sales Engineer can provide you with in- ^J^,^^^^^ .^rou^ training-helping you 

formation on prices terms delivery develop new and more productive ap- 

. ^ ^. J dates, shipping estimates and best means ,. ^. e 

The people behmd the product are ^^j- shipping phcations fast! 

friendly and ready to help you. " it i t II f These fast-paced courses combine class- 
Get sales information and assistance tho'rouah'^'* ® * ^ room lectures with supervised, hands-on 
to evaluate and order the products i>ktronix" nrovides on-site installations laboratory sessions. Participants receive 
vouwant Ifektronix provides on site installations ^^^^^^^ ^nd workbooks containing 
Ask for a Customer Service Represen- ^o^^^^omputer graphics products and ^^^^ ^^^^^ exercises 
rtSB. lui a <^uai,uiucj OCIVII.C iicpicacu ^^^^^ Tfek-configured Systems for com- 

tative the first time you contact p^^^j. graphics, semiconductor test. If you are interested in registering for one 

Tfektronix. The CSR can give you informa- microprocessor development, and ac- of these workshops or would like more in- 

tion on products and the names of the quisition/processing The Tfektronix ser- formation on a particular workshop, call 

Sales Engineers assigned to serve your ^j^^ specialist will make sure your equip- instrument group customer training at 

product interest. Tektronix Sales ment is set up properly with all functions 1-800-835-9433, Ext. 430, or write: 

Engineers will respond to your technical operating to specifications, and will walk Tfektronix, Inc. 

and business inquiries. y^^, through the basics of its performance. IG Customer Training 

Sales Engineers can give you information Technical Assistance Services PO- Box 4600 M/S 94-953 

on dozens of products, so that you can ^^^j, ^^^^ technical assistance to Beaverton, Oregon 97076-4600 

select the one model best suited to your supplement your own resources. For your convenience, Tfektronix also of- 

present and future applications and will Tfektronix can arrange the services of an fere private workshops conducted at your 

be happy to arrange a demonstration of application engineer skilled in meeting company. Call us for more information, 
that product. y^^j. j,eeds. For more information, see the 

Tbtal Solution Section. 



558 



TCL/ WARRANTY-PLUS 
I ClX SERVICE PLANS 



UNMATCHED VALUE 
IN SERVICE 



Tektronix Service and Support 




Our Disk Drive Tkam, like the other components of our service and support organization, are 
committed to service excellence. 



At Tfektronix, we provide you with a total 
service solution by anticipating your ser- 
vice needs, offering a variety of services, 
and placing your best interest first. We do 
not compromise when it comes to servic- 
ing your products. Our goal Ls to maximize 
your uptime, quickly correct product 
malfunctions, and make it easy for you to 
request service. 

No one can match our expertise or ser- 
vice experience. As the manufacturer of 
the products we service, we know what 
it takes to keep your Tfektronix product 
operating efficiently. Additionally, we 
pride ourselves on being able to quickly 
diagnose problems and repair products 
correctly— the first time. 

With over 40 years of engineering exper- 
tise, you can count on us for fast, reliable 
and responsive service and a worldwide 
network of field offices. 

No matter what your service need, we 
most likely have an offering or service 
plan to match. 

Warranty Coverage 

Every new serialized Tfektronix product 
is warranted against defects. Depending 
on the product, this warranty period 
ranges from three months to three years. 

Warranty-Plus Service Plans Offered 
Worldwide 

At the time you purchase or lease a 
Tfektronix product, you can choose to add 
a Warranty-Plus Service Plan. The most 
efficient way to purchase service, for a 
one-time fee you receive up to five years 
of service coverage (includes the warran- 
ty period). 

Depending on the product, plan, or coun- 
try you are located in, you can receive ac- 
cess to our toll-free hotline, scheduled 
calibrations, software and hardware up- 
dates, remedial and preventive 
maintenance checks. 

Annual Support Agreements 

After your warranty or Warranty-Plus 
Service Plan expires, you can obtain a 
one-year maintenance agreement. 
Available for both on-site or Service 
Center Service, you can choose from a 
variety of plans to help keep your product 
operating at an optimum and help hold 
down your service costs. 



Additional Services 

Other service offerings include: Time and 
Material, Firm Price, Training, and In- 
stallation. Please contact your local 
Tfektronix field office international sub- 
sidiary (listed on pages 568-570) or our U.S. 
Telemarketing Center (1-800-635-6100) for 
more information on service offerings. 

Module Repair Service 

The supplier of current, ready-to-install 
modules for domestic and international 
field offices, the Module Repair Service 
uses state-of-the-art diagnostic, test, and 
repair equipment to quickly analyze and 
repair exhange modules. If requested, we 
can provide you with same day service. 
For an additional charge, the latest design 
modifications and enhancements can be 
incorporated into your repaired module. 
Module Repair Service is also available to 
self-service customers. 

Disk Drive Repair 

We know you can't afford slow service 
which is why our Disk Drive Repair Tfeam 
can rapidly repair your SVi 20 to 200 
megabyte Winchester disk drives which 
include selected models of Maxtor, Micro- 



polis and Seagate drives. Our servo 
writers, class 100 clean room, 180-day 
warranty, and competitive prices mean 
that you get an exceptional value for your 
service dollars. 

Replacement Parts 

Our Replacement Parts organization can 
provide you with components of equal or 
improved quality for over 5,000 Tfektronix 
products. Our computerized warehouse 
and adjoining distribution center is con- 
sidered one of the most sophisticated 
delivery systems in the world. In addi- 
tion, no one can match our inventory of 
spare modules, assemblies, circuit boards, 
and other essential components for 
Tfektronix products. 

Long-Term Support 

We continue to support your products 
through the years. Our Long-Tferm Sup- 
port Program is designed to provide per- 
call service for up to nine years after a 
product has been removed from the 
Tfektronix catalog. Obsolete products can 
be serviced if the necessary parts are 
available. Please call your local Tfektronix 
field office or international subsidiary for 
availability. 
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DESIGN AND GRAPHICS SYSTEMS 
SERVICE AND SUPPORT 




At Tfektronix, we provide you with a Tbtal 
Service Solution worldwide. Our service 
offerings are designed not only to com- 
plement your products but, to save you 
time and money by maximizing your up- 
time, quickly correcting product malfunc- 
tions, and making your best interest ours. 

lb meet your needs, we have a variety of 
service offerings including Comprehen- 
sive and Warranty-Plus Service Plans, 
annual maintenance agreements, and 
per-call service. 

With over 40 years of engineering and 
service experience, we know how to 
maintain your Tektronix Computer 
Graphics system, Microcomputer/Soft- 
ware Development product. Intelligent 
Graphic workstation, and Artificial In- 
telligence system. 

Because designing, manufacturing and 
servicing high-technology products is our 
only business, we have the resources and 
the dedication to provide you with both 
unmatched service and continued 
support. 

WORLDWIDE SERVICE TO 
COMPLEMENT YOUR NEW PRODUCT 
PURCHASE 

Comprehensive Warranty-Plus Service 
Options 

We have packaged all the service you 
need to keep your product operating ef- 
ficiently into one service offering- 
Comprehensive Service. For one price, 
you can receive up to three years of 
coverage (including product's warranty 
period) which includes: 

• On-site Hardware Maintenance. 

• Software and/or firmware Update 
Service 

• Access to the Customer Support Center 
hotline.* 

• Preventive maintenance checks as 
required. 

• Required engineering updates. 

• Parts, labor and travel coverage. 



With Comprehensive Service, obtaining 
assistance could not be simpler Just pick 
up the phone and call our Customer Sup- 
port Center,* Monday through Friday, 
6 a.m. to 6 p.m. PST. Within an hour, 
either a Tfechnical Support Specialist will 
have called you back and begun discuss- 
ing your system problem or a Customer 
Service Ftepresentative from one of our 
field offices will have contacted you to 
coordinate an on-site call. 

Ordered as an option at the time you pur- 
chase a product, this service is available 
for select instrument display products. 
For a listing of the products covered by 
Comprehensive Service, please check 
with your local Tfektronix field office. 

Warranty-Plus Service Options 

Not all products require comprehensive 
coverage; for those products that do not, 
we offer standard Warranty-Plus Service 
Plans. Available for one, two or three 
years (includes product's warranty 
period), these plans provide you with 
worry-free maintenance coverage which 
includes priority service ahead of per-call 



time-and-material requests, preventive 
maintenance checks, remedial service, re- 
quired engineering updates, parts, labor 
and travel. 

Because you pay only one price at the 
time of product purchase for coverage 
which continues for up to three years, 
Warranty-Plus Service is the most cost 
effective way to keep your product 
operating efficiently. 

Installation 

Do it right from the start. Have Ttektronix 
install, configure, and integrate your new 
product, add-on or upgrade. Orderable at 
the time of product purchase or any time 
afterwards, installation ensures that 
when we leave, your product or system 
is ready to perform. 

Firmware Subscription and Software 
Supscription Services 

As a subscriber to either our Firmware or 
Software Subscription Services, you will 
receive a new version of either software 
or firmware when one is released. These 
updates usually include new product 
features and design improvements. 
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Tektronix Service: Your total service solution. 

Service options to complement your new products. 



Supplements 
a warranty period 

On-Slte Hardware 
Support 

Software/Firmware 
Subscription Service 

Customer Support 
Center 

Installation 

Ordered 



Comprehensive* 
Warranty-Plus 
Service-Options: 
E1,E2,E3,E9.S0 




with product 
purchase 



Warranty-Plus 
Service 

Options: 81, S2 
S3,S8.S9,S0 

yes 

S1,S2,S3 

I 

S8,S9 



SO 



with product 
purchase 



Customer-Site 
Support 
Agreements 
(renew annually) 



Select 
products 

Select 
products 



through Tek 

Telemarketing 



* Comprehensive Service includes access to the Customer Support Center, on-site hardware maintenance and either 
software or firmware updates. Access to the Customer Support Center cannol be ordered separately. 



'^Comprehensive Service includes access to the Ctistomer Support Center,' on-site hardware 
maintenance and either software or firmware updates. Access to the Customer Support Center 
cannot be ordered separately. 



When you do not require on-site hard- 
ware maintenance for a product eligible 
for Comprehensive coverage, you can 
order option E9 which provides you with 
subscription service and Customer Sup- 
port Center support. 

AFTER PRODUCT PURCHASE 

Customer-Site Support Agreements 

With a Customer-Site Support Agree- 
ment, you can say good-bye to additional 
charges and unbudgeted expenses. All 
you pay is a Basic Annual Charge (BAC). 
Depending on whether you get a Com- 
prehensive Service Customer-Site Sup- 
port Agreement or a standard Customer- 
Site Support Agreement, you receive: 



• Priority service ahead of per-call time 
and material requests. 

• Preventive maintenance checks and 
remedial service. 

• Engineering updates 

• Parts, labor and travel coverage. 

• Access to the Customer Support Center 
(Comprehensive Service).' 

• Enrollment in Software and/or Firm- 
ware Update Service (Comprehensive 
Service). 

Products currently covered under a pro- 
duct warranty, comprehensive lease, 
Customer-Site Support Agreement, Com- 
prehensive or Warranty-Plus Service 
option are automatically eligible for 
coverage without inspection. All other 
products must undergo a product inspec- 
tion before they can be covered by a 
Customer-Site Support Agreement. 



Per-Call Service 

Whether you need to install a new 
Tfektronix product, have a product ser- 
viced or perform a preventive main- 
tenance check, we are as near as your 
phone. Just give one of our worldwide 
field offices a call. 

For a reasonable price (time, materials, 
travel), we will visit your site, diagnose, 
service and clean your product. And all 
on-site repairs are covered by a 90-day 
Service Warranty. 

Response Times 

Customers who have either a Warranty- 
Plus Service Plan or a Customer-Site Sup- 
port Agreement can expect the following 
response times: 



US Response Times 
Zone Mileage Work Hours*' 

1-5 0-75 within 8 

6&7 76-150 within 16 
8-10 151 + within 24 

*' 8:00 a.m. to 5:00 p.m., Motutay thrrmgk 
Friday, excluding Tbklronijc holidnys. 



* International Coverage 

While Tektronix Service is available 
worldwide, offerings, response times, the use 
of U.S. tollfree telephone numbers, and tur- 
naround may differ from those provided in the 
U.& Please contact your International field of- 
fice or approved Distributor for more infor- 
mation. International Field Offices are listed 
on pages 568-570. 

Coverage Exclusions 

Service coverage under a Warranty-Plus 
Service Plan or Customer-Site Support 
Agreement will not be honored if the pro- 
duct failure was caused by the misuse, in- 
adequate care or maintenance of the 
product such as repairs attempted by 
non-lfektronix personnel, improper use or 
connection to incompatible equipment, 
and modification or integration that make 
it more difficult to service a product. 

Worldwide network of Field Offices 

lb learn more about our on-site service 
offerings, please contact one of our field 
offices listed on the back of this catalog 
or contact our US Ttelemarketing Center 
toll-free: 1-800-835-6100. 



561 



"TCL/ WARRANTY-PLUS 
I Lir\ SERVICE PLANS 



UNMATCHED VALUE 
IN SERVICE 



INSTRUMENTATION, TEST SYSTEMS, 
TELEVISION, SPECTRUM ANALYZERS, 
AND COMMUNICATIONS PRODUCTS 



Calibration and Repair Services 

Our calibration and repair services pro- 
vide the full spectrum of support for your 
Tfek instrument, lb maintain warranty- 
like coverage, choose Warranty-Phm with 
the calibration and repair option to suit 
your needs. 

Beyond the Warranty or Warranty-Plus 
periods, Tfektronix continues to support 
your equipment with a wide selection of 
Support Agreements, Per-Incident Cali- 
bration and Repair, and Special Services. 

Warranty-Plus 

One good purchsise deserves another At 
the time you purchase or lease a "Ifek 
product you can choose to add a 
warranty-like extension plan. A small, 
one-time-only fee at the time of product 
purchase covers your costs for the life of 
the agreement. You can save money im- 
mediately by limiting your future service 
costs at the time you purchase or lease 
a Tfek product. 

Warranty Plus plans provide the most 
cost-effective long-term service available. 
And some Warranty-Plus plans are even 
less than one Firm-Price calibration and 
repair. It is another way Tfek service keeps 
your costs down and your instruments up. 
Refer to the Warranty-Plus tables on 
these two pages for instrumentation and 
Tfest Systems product coverage. 



Warranty-Plus Conditions 
International Warranty-Plus Options 

Warranly-Plus is available in most coun- 
tries, but service is only provided in the 
country where the product and plan are 
purchased. Response and turnaround 
times may be different than those pro- 
vided in the United States. Please consult 
the Tfektronix subsidiary or approved 
distributor in your country. 

Response and Turnaround Times 

Warranty-Plus Eissures that your Instru- 
mentation and Tfest Systems products 
receive top priority response. Contact 
your local Service Center for turnaround 
times that meet your business needs. 

Customer Responsibilities 

When products need servicing under M- 
Option coverage, it is the customer's 
responsibility to deliver or ship them to 
a designated Tfektronix Service Center. 
Shipping charges to Tfektronix must be 
paid by the customer Return shipping is 
paid by Tfektronix. 

When Tfest Systems products need service 
under Q-Option on-site coverage, it is the 
customers responsibility to contact a 
designated Tfektronix service office pro- 
viding system/product type, serial 
number and description of malfunction. 



Coverage Exclusions 

Warranty-Plus Service must be pur- 
chased in the country where it will be ap- 
plies. Warranty-Plus Service purchased 
in the United States is only valid within 
the United States. 

Service under a Warranty-Plus Agree- 
ment does not apply if the failure is 
caused by misuse or inadequate care or 
maintenance, such as: 

(a) Abuse or cannibalization of products. 

(b) Damage from repair attempts by non- 
Tfektronix personnel. 

(c) Improper use or connection to incom- 
patible equipment. 

(d) Modification or integration that in- 
creases time or difficulty in servicing 
your product. 

Firm Price Calibration and Repair 
Services for Instrumentation Products 

Ttektronix-backed service for your in- 
strumentation products does not stop 
with the Warranty and Warranty-Plus 
programs. As the bar chart illustrates, 
Tfektronix provides the fullest possible 
range of Calibration and Repair services. 
Three Calibration levels provide a wide 
range of services including: On-Site Cal 
Verifications, overnight service, free pick 
up and delivery, wet washes, cosmetic 
services test data and traceability to na- 
tional standards (NBS in the United 
States). Whatever your calibration needs, 
Tfek service has a package to fit. 



M-OPTIONS 
SERVICE CENTER SUPPORT 
COMBINED WARRANTY & WARRANTY-PLUS COVERAGE* 



Warranty-Plus 
Option 


Year 1 


Ysar 2 


Ybar 3 


Year 4 


Year 5 


M1 


Repair coverage 


Repair coverage 
(1) CAL 


Repair coverage 
(1) CAL 






M2 


Repair coverage 


Repair coverage 


Repair coverage 


Repair coverage 


Repair coverage 


M3 


Repair coverage 


Repair coverage 
(1) CAL 


Repair coverage 
(1) CAL 


Repair coverage 
(1) CAL 


Repair coverage 
CAL 


M4 


Repair coverage 
(1) CAL 


Repair coverage 
(2) CAL 


Repair coverage 
(2) CAL 






M5 


Repair coverage 
(1) CAL 


Repair coverage 
(2) CAL 


Repair coverage 
(2) CAL 


Repair coverage 
(2) CAL 


Repair coverage 
(2) CAL 


M9 


Repair coverage 


Repair coverage 


Repair coverage 







* Applicable in the United States and selected international operations. See your local sales or service representative for details. 
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Our repair offerings start at the basic 
repjiir level for one designated failure. For 
instruments with more extensive repairs, 
Tek offers additional service levels 
ranging from a single repair, to complete 
refurbishing. 

Ttek also offers combined services of 
calibration and repair These make it ef- 
ficient and economical for you to let us 
handle both tasks at one time. 

Agreements 

Calibration and Repair Services For In- 
strumentation Products. 

For the most cost effective management 
of maintenance beyond the Warranty and 
Warranty-Plus periods, Tfek Service offers 
Support Agreements. A Support Agree- 
ment provides long term, planned care 
for your equipment at a lower price. 

With a Support Agreement, you know the 
costs up front, can pre-schedule calibra- 
tions, and cover most repair needs. Com- 
pared with per incident service, the 
overall savings of a Support Agreement 
are significant, and it provides even faster 
turnaround times. 

Special Services 

You can also purchase extra services not 
provided by our other calibration or 
repair coverage. These activities include 
Time and Material service, Cahbrations 
and Repair of obsolete products. Probe 
Repair, and Instrument Wash. We will in- 
spect the product and quote a price for 
the work before performing any 
servicing. 

For the phone number of the Tfektronix 
Service Center nearest you, consult the 
listings in the back of this catalog. 




Test Systems On-Slte Support 

On-Site service provides fast and conve- 
nient support for Instrumentation Ttest 
System products. A variety of service 
plans are available ranging from On-Site 
Per-Incident Repair to full On-Site Repair 
and Calibration Agreements. 

Test Systems Warranty-Plus On-Slte 
Service 

To make service more convenient 
customers may purchase our more 
popular service packages at the time of 
system purchase. QO option provides US 
customers with system/product installa- 
tion and integration to assure optimum 
performance and accuracy. Ql provides 
one full year of On-Site Warranty/Reme- 
dial support including one On-Site Cal 
and Performance Ttest. Q2 provides two 
full years of On-Site Warranty/Remedial 
support including two On-Site Calibration 
and performance test. Q3 provides three 
full years of On-Site Warranty/Remedial 
support including three On-Site Cal and 
Performance Tests. On-Site Warranty- 
Plus ensures maximum uptime and per- 
formance for your Tfektronix Tfest Systema 



Q OPTIONS 
ON-SITE SUPPORT 

Warranty-Plus Combined Warranty and Warranty-Plus Coverage 

Option Vsar 1 Vsar 2 Year 3 



QO 


On-Site 
Installation 






Q1 


On-Site Repair 
(1) On-Site Cal 






Q2 


On-Site Repair 
(1) On-Site Cal 


On-Site Repair 
(1) On-Site Cal 




Q3 


On-Site Repair 
(1) On-Site Cal 


On-Slte Repair 
(1) On-Site Cal 


On-Site Repair 
(1) On-Site Cal 



• Applicable in the United States and selected international operations. See your local sales 
or service representative for more details. 



* Aflreemont 
Cal 





Firm Price 
Calibration 
(C2) 


Firm Price 
Cal Verification 

(CD 







* Agreement 






Cal-Plus 






(AC3) 




Firm Price 




Cal-Plus 




(03) 









Calibration Service* 



• On-9ile only 

• Front-panel 
adjustments 

• Pass/tail results 

• Calibration-venlied 
label 

• External cleaning 



• Customer's choice, 
in-house or on-site 
lor most products 

• Overnight service, if 
pre- scheduled 

• Internal adjustments 

• NBS traceability at 
no additional charge 

• Minor cosmetic 
service 

*One scheduled 

cal per year 
* Additional cals 

available 



Full, tailored 
calibration 
Optional lest data, 
additional charge 
Recall service 
Wet wash as needed 
Cosmetic service as 
needed 

* One scheduled 
cal per year 

* Additional cals 
available 



Firm Price 
Limited Repair 
(Rl) 



Agreement 
Repair 

_S*£! 



Firm Price 
Repair 

{R2) 



Repair Servlcee 



• Isolate and repair a • Isolate and repair two 
single failure unrelated failures 

• Parts credit up to $S0 • All r>ecessary pans 

• Repair verification (some exceptions) 

• Reliability mods 

• Performance tested 
■ Mini-fee applies 

• Minor cosmalK 
service 

* Full repair, 
CRT optional 



* Agreement 
Csl/Rtpalr 

(AC2R) 



Firm Price 
Cal/ Re pair 
(C2R) 



* Agreement 

Cal-Plus; 
Repair (AC3R, 



Firm Price 
Cal-Plus/Repalr 

(CSR) 



Firm Price 
Cal/Updale-Plut 

(C3U *) 



Calibration ft Repair Servlcea 



• Calibration (C2) 

■ Repair (R2) 

■ In-fiouse only 
*One scheduled C 

cal per year 

* Additional cals 
available 

* Full repair. CRT 
optional 

* Minor costmelic 
service 



• Calibration (C3) 

• Repair (R2) 

• In-house only 

• Minor cosmetic 
service 

• Wet wash as needed 



* One scheduled 03 ' All necessary parts 
cal per year (CRT optional) 

* Addttional cals * One full year of 
available remedial coverage 

* Full repair, CRT 
optional 

* Minor cosmetic 
service 



Additional 
Services 



• Calibration (C3) 

• Repair to lull 
functionality 

• InslallatKjn of Tek- 
designated realiability 
mods (updates) 



• Time & material 
services 

• Calibration, repair ol 
obsolete or abused 
products 

• Prol)e repair 

• Instrument wash 
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Customer Service 
Training Offerings 

• Service Training Classes 

• Technology Concept Classes 

• Operational Instrumentation 

Training 

• Self-Study Packages 

Video Tapes 
Audio Tapes 
Packages 

• Training Documentation 

Training Guides 
Service Manuals 



Service Training Classes 

Professional training provides your 
technicians the same opportunity to leam 
the latest maintenance techniques in 
identical courses used to train Tfektronix 
technicians. We emphasize the "How to 
Fix" philosophy. 

Our formal classroom training is inten- 
sive, with lectures and hands-on labs. 
Tfektronix service instructors sharpen 
your skills in troubleshooting, isolating 
faults, and repairing Tfektronix products. 
You learn factory-approved preventive 
maintenance procedures for long product 
life and maximum uptime. 

On-site custom training is available. We 
have the flexibility within our programs 
to provide training at your location, 
enabling you to save costly travel ex- 
penses. By tailoring the class presenta- 
tions and materials to your exact needs, 
you receive maximum value for your 
training investment. 

Technology Concept Classes 

We offer professional development in con- 
temporary concepts technology. Our 
training focuses upon state-of-the-art 
developments in the areas of Logic 
Analysis, Microprocessor Development 
Labs, Digitizing Oscilloscopes, Computer 
Graphics, and Spectrum Analysis. 

These seminars are offered on a sched- 
uled basis at various locations throughout 
the United States and may be conducted 
at your location if you desire. Use these 
seminars to enhance the professional 
development of your engineers and 
technicians in the instrumentation world. 

Operational Instrumentation Training 

lb get the most from your Tfektronix prod- 
ucts, register in one of the various opera- 
tional instrumentation training seminars 
offered by Tfektronix Service Training. 
Our seminar/workshops combine class- 
room lecture with hands-on labs that em- 
phasize "How to Use" philosophy. 



These sessions can be conducted at your 
location to satisfy your requirements. 
Multiple product offerings are available, 
if you request. This high-quality training 
increases your productivity and provides 
you with "Ease of Use" necessary to 
grow in your personal development. 

Self-Study Packages 

Study on the job or at home. Our self- 
study video/audio tapes and training 
packages include exercises to help you 
quickly develop skills in logical diagnosis 
and repair 

Tfektronix Service Training packages pro- 
vide interactive, hands-on instruction for 
comprehension of troubleshooting and 
repair techniques at your own bench. Our 
tapes are quality products that introduce 
basic concepts to novice technicians and 
advanced multimedia packages for ex- 
perienced service specialists. Build your 
own library of relevant training tapes and 
materials. Training packages are the next 
best thing to being in class. 

Training Documentation 

Tfektronix Service Training develops the 
complete program for your training needs. 
In addition to formal training, we can pro- 
vide a complete instructor package con- 
sisting of: class outline; lesson plan; in- 
structor guide; student workbook; lab ex- 
ercises; and visual projections. Service 
manuals, created by the Service Training 
group, can be developed to satisfy your 
specific needs. Our professional technical 



writers develop materials which em- 
phasize the "How to Fix" techniques 
used by the Tfektronix service specialist. 

Our training programs have been used by 
various branches of the Armed Services 
with high acclaim. Join the team of pro- 
fessional training offered by Tfektronix 
Service Training. 

Call Tektronix Today 

Formal classroom training is available at 
the Tfektronix TYaining Fkcilities in Beaver- 
ton, Oregon, as well as in Atlanta, GA; 
Boston, MA; Chicago, IL; Dallas, TX; 
Denver, CO; Irvine, CA; and Santa Clara, 
CA. 

Tb register for the formal training classes 
or information on other training services, 
call: 

1 (800) 835-9433 ext. WR1407 

or write: 

Tfektronix, Inc. 

Walker Road Industrial Park 

PO. Box 4600 M/S 94-925 

Beaverton, Oregon 97076 
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PRODUCT CHARACTERISTICS CUSTOMER SERVICES 

GENERAL TERMS OF SALE AND INFORMATION 



Check the Specifications. Vbu'll Find Long Product Life Designed-ln. 



Reiiabiiity Standards Second to None 

Tfek products are engineered for high reli- 
ability. Components and assembled prod- 
ucts of every prototype and preproduc- 
tion model are subjected to "accelerated- 
life' ■ reliability tests in our Labs. If any 
fall short of Ttk Standards, changes are 
made. Manufactured products are 
thoroughly tested before they're fitted in 
custom-designed, lab-tested shipping 
cartons. 

Product Specifications to Meet Ybur 
Environment 

In Tfek's Environmentcil Labs, field con- 
ditions are taken to extremes. Shock, 
vibration, high humidity, electromagnetic 
radiation, electrostatic discharge, power 
line surge, high/low temperature, and 
altitude tests are conducted. 

The specification limits for humidity, 
vibration, shock, and transportation are 
intended to be beyond what is expected 
in use. Operation at these extremes may 
cause minor physical deterioration but 
should not cause electrical performance 
to deteriorate outside specifications. Con- 
tinual use at the specified limits of 
temperature and altitude should not 
cause significant short-term deteriora- 
tion. Higher temperature will reduce 
long-term reliability. The EMC test is com- 
pletely nondestructive. 

GENERAL TERMS OF SALE 
Credit and Payment Terms 

Tfektronix, Inc. offers many different 
terms of sale in order to meet varied pur- 
chasing objectives and to assist in finan- 
cial planning. Credit accommodations 
must be arranged with Ttek's Credit 
Department. Orders and requests for 
credit accommodations should be placed 
with your local Tfek Sales Office, listed on 
the inside back cover. 

If, in the judgement of Tfektronix, the 
financial condition or payment record of 
the Buyer at any time does not justify 
shipment of order on the payment terms 
requested, Tfektronix may refuse to ship 
unless it receives payment in advance, or 
at its option, payment upon delivery of 
equipment. Businesses established for six 
months or less may not meet minimum re- 
quirements for extended and/or install- 
ment terms of sale. 

The following terms may be arranged 
with a Tfektronix Sales Office. 

Net 30 Days Standard Terms 

Standard terms of sale are Net 30 days 
following the date of invoice. There are 
no discounts for early payment. 



60, 90, and 120 Days Extended Terms 
of Sale 

Extended terms of 60 to 120 days are 
available on the same single payment 
basis as standard terms. Since the cost of 
extended terms is not included in catalog 
prices, a service charge is added to the in- 
voice. The amount of the service charge 
depends upon the number of days the 
terms ase extended. Bequest for extended 
terms must be made at the time of order 
placement. 

installment Purchases— Security and 
Lease Agreements 

This program provides monthly install- 
ment payment terms while "Tfektronix 
products are in use. Accessories and parts 
are not available unless they are 
associated with the products being pur- 
chased. New and used products may be 
purchased with a deduction for appli- 
cable quantity discounts. 

Security and Lease terms are not in- 
voiced. Reminders of each installment are 
sent to the customer 10 days prior to the 
due date. The due date of each monthly 
payment on an installment term will be 
approximately 30 days from the date of 
shipment and every 30 days thereafter 
until completion of the contracted term. 
Failure to receive any reminder notice 
from Tfektronix shall not affect customer's 
obligation to pay charges when due. 

Except for standard warranty, mainte- 
nance is not provided under either a 
Security Agreement or a Lease Agree- 
ment. Additional maintenance is not pro- 
vided under either a Security Agreement 
or a Lease Agreement. Additional main- 
tenance coverage may be purchased 
where offered as an option to the instru- 
ment or may be purchased as a separate 
transaction. Maintenance ordered as an 
option may be financed along with the 
product. 

The customer is required to pay applicable 
property taxes, licenses, etc. and furnish 
adequate insurance to Tfektronix for loss 
and damages for l)oth Leases and Securi- 
ty Agreements. 

Security Agreement 

An advance payment equal to approx- 
imately 10% of the purchase price of the 
equipment desired is required for a 
Security Agreement. Installment terms 
covering the balance of the contract price 
are avaUable for 6, 12, 18, 24, 30, or 36 
months. 

Minimum balance amounts may be 
financed, ranging from $1000 for six 
months to $2000 for thirty-six months. 



Longer terms of 48 months to 60 months 
are available by quotation for financed 
balances of more than $25,000. There are 
no maximum finance balances. Upon 
completion of the term of the Security 
Agreement and prescrit)ed payments, the 
customer owns the equipment. 

L^ase Agreement (Minimum is $1,000) 

A standard lease term of 6, 12, 18, 24, 30, 
and 36 months is offered. Longer terms 
are negotiable. Under a Lease Agree- 
ment, the customer pays for the use of 
the product for the term of agreement. 
It is not a month-to-month rental... it is a 
non-cancellable, fixed-term lease requir- 
ing no advance payment. At the expira- 
tion of the lease, there is the opportuni- 
ty to update the instruments, to renew 
the existing lease, or to return the equip- 
ment at the expense of Tfektronix, Inc. 
The customer may exercise an option to 
purchase the equipment at any time dur- 
ing the term of the lease, provided he 
gives thirty days written notice. A portion 
of the installments will be credited 
toward the purchase price. Not available 
for Information Display Products. 

information Display Products 

Information Display Computer Graphics 
Products are available under 3 expanded 
Leasing programs. Tferms vary from 90 
days to 4 years. 

Comprehensive Lease— This full service 
lease provides 7 features ensuring 
customer flexibility. Key features include 
maintenance, product upgrade, and pur- 
chase credits. Basic Lease — Customers 
can use this program to acquire products 
at our lowest monthly rates. Ownership 
Lease — ^This even payment plan ensures 
title transfer at the lease end. No down 
payment or ending balloon payment is 
required. 

In addition to these standard programs, 
specialized leasing programs answer 
customer needs in the are£is of new prod- 
uct evaluation, short-term rental, supply- 
ing interim products for delayed items, 
credit acceptance, and others. Custom 
Leases can also be structured, providing 
a tailored solution for individusd custom- 
er requirements. 

Minimum Order 

The minimum acceptable order is $25.00. 
Shipment 

All prices, quotations, and shipments are 
FOB Beaverton, Oregon, unless otherwise 
specified. Shipment will be made via the 
most economical method, and air ship- 
ments will be insured at fuU value unless 
your order instructs otherwise. 
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"TC WARRANTY 
I L.r\ SUMMARIES 



CUSTOMER SERVICES 
AND INFORMATION 



HARDWARE WARRANTY SUMMARY 

Tbktronix warrants to its Customers that the 
products that it manufactures and sells will be 
free from defects in materials and workman- 
ship for the periods set forth in the table below. 
If any such product proves defective during the 
applicable warranty period, Tfektronix, at its 
option, either will repair the defective products 
without charge for parts and labor or will pro- 
vide a replacement in exchange for the defec- 
tive products. 

In order to obtain service under this warran- 
ty, Customer must notify Tfektronix of the 
defect before the expiration of the warranty 
period and make suitable arrangements for the 
performance of service. Tfektronix will provide 
such service at Customer's site for certain 
categories of products, as indicated in the table 
below, if Customer's site is within the normal 
on-site service area. Ibktronix will provide on- 
site service outside the normal on-site service 
area only upon prior agreement and subject to 



payment of all travel expenses by Customer. 
In all other cases. Customer shall be responsi- 
ble for packaging and shipping the defective 
product to the service center designated by 
Ttektronix, with shipping charges prepaid. 
Tfektronix shall pay for the return of the prod- 
uct to Customer if the shipment is to a loca- 
tion within the country in which the service 
center is located. Customer shall be responsi- 
ble for paying all shipping charges, duties and 
taxes, if the product is returned to any other 
location. The locations at which the services 
will be provided for different categories of 
products or product groups are set forth below. 

This warranty shall not apply to any defect, 
failure or damage caused by improper use or 
improper or inadequate maintenance and care. 
Tfektronix shall not be obligated to furnish ser- 
vice under this warranty a) to repair damage 
resulting from attempts by personnel other 
than Tfektronix representatives to install, repair 
or service the product; b) to repair damage 



resulting from improper use or connection to 
incompatible equipment; or c) to service a 
product that has been modified or integrated 
with other products when the effect of such 
modification or integration increases the time 
or difficulty of ser\'icing the product. 

THIS WARRANTY IS GIVEN BY TEKTRONIX 
WITH RESPECT TO THE LISTED PRODUCTS 
IN LIEU OF ANY OTHER WARRANTIES, EX- 
PRESSED OR IMPLIED. TEKTRONIX AND ITS 
VENDORS DISCLAIM ANY IMPLIED WARRAN- 
TIES OF MERCHANTABILITY OR FITNESS 
FOR A PARTICULAR PURPOSE. TEKTRONIX' 
RESPONSIBILITY TO REPAIR OR REPLACE A 
DEFECTIVE PRODUCT IS THE SOLE AND EX- 
CLUSIVE REMEDY PROVIDED TO THE 
CUSTOMER FOR BREACH OF THIS WARRAN- 
TY. TEKTRONIX AND ITS VENDORS WILL NOT 
BE LIABLE FOR ANY INDIRECT, SPECIAL, IN- 
CIDENTAL OR CONSEQUENTIAL DAMAGES 
IRRESPECTIVE OF WHETHER TEKTRONIX OR 
THE VENDOR HAS ADVANCE NOTICE OF THE 
POSSIBILITY OF SUCH DAMAGES. 



PRODUCT CATEGORIES 


WARRANTY PERIOD 


SERVICE LOCATION 


Oscilloscopes (except 2200, 2300, 2400 Series): TM SOO/TM 5000 Series: Com- 
munications Network Analyzers (except 834, 835, 836): Logic Analyzers (except 
9200 Series): Spectrum Analyzers; Television Products; Waveform Digitizers; 
Curve Tracers: Photometers/Radiometers: Cameras; Carts (except K217S, K318): 
Probes; CRTs; Isolators; Test System Interface Series; PEP Systems Controllers; 
Personal Test Systems 


1 year from date of shipment 


Service Center designated by 
Tektronix 


Oscilloscopes: 2200 (except 2205). 2300. 2400 Series; Communications Net- 
work Analyzers: 834, 835, 836 


3 years from date of shipment 


Service Center designated by 
Tektronix 


Monitors: 606B, 608, 620, 634 


3 months, except 1 year from date of 
shipment for CRT 


Service Center designated by 
Tektronix 


All 4000 Series: Graphics Workstations, Color Graphics Terminals (except those 
listed below). Color Graphics Output Systems, Graphics Tablets; Monitors: 
GMA201; 4041 Controller; Microprocessor Development Products (except V- 
Systems, MV Systems) 


3 months, except 1 year from date of 
shipment for CI^T 


Customer's site if within 
normal on-site service area 


Color Graphics Terminals: 4205, 4207, 4208, 4209; Color Graphics Netstation: 
4211 


1 year from date of shipment 


Customer's site if within 
normal on-site service area 


Custom Test Systems; Semiconductor Test Systems. Logic Analyzers: 9200 
Series; Microprocessor Development Products: V-Systems, MV Systems 


3 months, except 1 year for CRT. beginning on 
the date of installation by Tektronix, or one month 
from date of shipment, whichever is earlier 


Customer's site if within 
normal on-site service area 


Parts. Assemblies, Supplies and Test Fixtures: All 9-digil part numbered items 
except Probes. CRTs; Carts: K217S, K318 


3 months from date of shipment 


Service Center designated by 
Tektronix 


Service 


3 months from date of shipment or date of com- 
pletion if performed on-site 


Location where original 
service was performed 



SOFTWARE WARRANTY SUMMARY 

Ibktronix warrants that any software product 
will conform to the specifications in the 
documentation provided with the product, 
when used properly in the specified operating 
environment, for a period of three (3) months. 
The warranty period begins on the date of stnp- 
ment, except that if the program is installed 
by Ttktronix, the warranty period begins on 
the date of installation or one month after the 
date of shipment, whichever is earlier If any 
such software product does not conform as 
warranted, Tfektronix will provide the remedial 
services as described in the documentation 
provided with the product. Tfektronix does not 
warrant that the functions contained in the 
software product will meet Customer's re- 
quirements or that the operation of the pro- 
grams will be uninterrupted or error-free or 
that all errors will be corrected. Software pro- 
ducts for which Tfektronix does not set forth 
specifications in the documentation provided 
with the product, are provided "as is" without 
warranty of any kind, either express or im- 
plied; except that, Tfektronix warrants that the 
media on which such software products are 



provided will be free from defects in materials 
and workmanship for a period of three 
months from the date of shipment. If any such 
medium proves defective during this warran- 
ty period, Tfektronix will provide a replacement 
in exchange for the defective medium. 

In order to obtain service under this warran- 
ty. Customer must notify Tfektronix of the 
defect before the expiration of the warranty 
period and make suitable arrangments for such 
service in accordance with the instructions 
received from Tfektronix. If Tfektronix is unable, 
within a reasonable time after receipt of such 
notice, to provide the remedial services as 
de.scribed in the documentation provided with 
the product, when such services are indicated, 
or provide a replacement that is free from 
defects in materials and workmanship. 
Customer may terminate the license for the 
software product and return the software prod- 
uct and any associated materials to Tfektronix 
for credit or refund. 

This warranty shall not apply to any software 
product that has been modified or altered by 
Customer Tfektronix shall not be obligated to 
furnish service under this warranty with 



respect to any software product a) that is used 
In an operating environment other than that 
specified or in a manner inconsistent with the 
User's Manual and documentation or b) when 
the software product has been integrated with 
other software if the result of such integration 
increases the time or difficulty of analyzing or 
servicing the software product or the problems 
ascribed to the software product. 
THIS WARRANTY IS GIVEN BY TEKTRONIX 
WITH RESPECT TO THE LISTED PRODUCTS 
IN LIEU OF ANY OTHER WARRANTIES, EX- 
PRESSED OR IMPLIED. TEKTRONIX AND ITS 
VENDORS DISCLAIM ANY IMPLIED WARRAN- 
TIES OF MERCHANTABILITY OR FITNESS 
FOR A PARTICULAR PURPOSE. TEKTRONIX' 
RESPONSIBILITY TO PROVIDE REMEDIAL 
SERVICE WHEN SPECIFIED, REPLACE 
DEFECTIVE MEDIA, OR REFUND CUST- 
OMER'S PAYMENT IS THE SOLE AND EX- 
CLUSIVE REMEDY PROVIDED TO CUSTOMER 
FOR BREACH OF THIS WARRANTY. 
TEKTRONIX AND ITS VENDORS WILL NOT 
BE LIABLE FOR ANY INDIRECT, SPECIAL, IN- 
CIDENTAL, OR CONSEQUENTIAL DAMAGES 
IRRESPECTIVE OF WHETHER TEKTRONIX 
OR THE VENDOR HAS ADVANCE NOTICE OF 
THE POSSIBILITY OF SUCH DAMAGES. 
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TCL/ OEM COMPONENTS 

I power sources 



CUSTOMER SERVICES 
AND INFORMATION 



OEM COMPONENTS 
Special Information for OEM 

At Tbktronix, we offer many products 
with terms, conditions, and pricing for 
OEMs. Computer graphics components, 
small screen displays, certain cameras, tv 
signal test and measurement instrumen- 
tation—we offer these and other products 
on a special basis to the original equip- 
ment manufacturer. 

Choose the Performance Level 
to Match Your System 

In many product areas, our wide range of 
OEM components allows you to select just 
the optimal performance you need for the 
system you are building. When your 
.systems demand highest performance, 
Tbktronix will provide the quality prod- 
ucts to meet your standards. 

In price-sensitive situations, the wide 
Tfektronix selection usually lets you select 
exactly the performance level you 
need— no more, no less. 



Special OEM Terms and Pricing 
Help Keep You Competitive 

Ask your local Ttktronix representative 
about the special OEM terms and pricing 
available to you. 

Service and Support- 
When and Where You Need It 

Tfektronix has service centers throughout 
the U.S. and in many countries around 
the world. We offer long term parts sup- 
port to protect your investment. 

If you need applications assistance, we're 
ready to help. Our OEM specialists are 
trained to help solve interface problems. 
That's sohd support when you need it. 

Ysu and Tektronix: 
A Quality Partnership 

Explore the advantages of working with 
Tfektronix: excellence in products, sup- 
port, and service. 

Your local Tfektronix representative can 
help you obtain full details on how you 





Standard 
North American 
120 V Plug 



Option A1 
Universal Euro 
220 V Plug 




Opt 
UK 
240 V Plug 






Option A3 
Australian 
240 V Plug 



Option A4 
North American 
240 V Plug 



Option A5 
Switzerland 
220 V Plug 



can profit from a quality partnership with 
Tfektronix. 

See how our OEM expertise can add value 
to your system. 

POWER SOURCE CONSIDERATIONS 

Most Tfektronix instruments provide wide- 
range regulated supplies, or quick change 
line-voltage selectors for convenient 
selection of line-voltage operating ranges. 
Transformer taps in other instruments 
can be changed to accommodate specific 
line-voltage operating ranges or can be 
factory wired for a specific range if 
specified on the purchase order. 

Many Tfektronix instruments are designed 
to operate from a power source that will 
not apply more than 250 Volts RMS be- 
tween the supply conductors or between 
either supply conductor and ground. 

Many Tfektronix instruments can be fitted 
with one of the power cord/plug options 
listed below and wired for the voltage as 
indicated, if specified on the purchase 
order. 

North American 120 V Standard 
Universal Euro 220 V Option Al 
United Kingdom 240 V Option A2 
Australian 240 V Option A3 

North American 240 V Option A4 
Switzerland 220 V Option A5 

The power cord/plug options may become 
available on instruments not specified in 
this catalog. Refer to the individual prod- 
uct ordering information for those prod- 
ucts offering these options as of publica- 
tion date. 

Except for some double-insulated instru- 
ments, most Tfektronix instruments are 
equipped with either a three-conductor 
attached power cord or a three-terminal 
power-cord receptacle. The third wire or 
terminal is connected directly to the in- 
strument chassis to protect operating 
personnel. 

Pbwer-cord coding follows one of the two 
following schemes: 

Scheme 1 Scheme 2 
Line Black Brown 

Neutral White Light blue 

Ground Green-yellow Green-yellow 
(safety 
earth) 
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TP WORLDWIDE SALES AND 
I L. r\ SERVICE OFFICES 



For customers in areas not listed, see 
below for your nearest office. 

Customers in Eastern Europe. Near- and 
Middle East contact: 
Tektronix Ges.m.b.H.. Austria 

Customers in Benin, Burkina Faso, 
Cameroon, Central African Republic. 
Chad, Congo, Djibouti, Equatorial 
Guinea, Gabon, Guinea, ft/lalagasy. Mali. 
Mauritius, Niger, Senegal, Togo, Zaire 
contact: Tektronix S.A., France 

Customers in Andorra, Angola, Azores, 
Gibraltar, Spanisti West Africa contact: 
Tektronix Espanola, S.A,, Spain 

Customers in unlisted African, Soutti 
American, or Asian locations contact: 
Tektronix Inc., U.S.A. 
Export Sales 
PO Box 500 D/S 73-323 
Beaverton, OR 97077 USA 
Phone: (800) 835-9433 x-1916 
Telex: 4742110 TEKEXP 
Fax: (503) 627-6905 



ALGERIA 

(Servic*) 

Entrepilse Natlonale Des Industries 
Electroniques 

MCE 1 

Unite de Maintenance el Calibration 
des Equipements Electroniques 
MCE 1. BP 121 

Route de Mascara Zone - Industnelie 
Sidi Bel'Abties 
Phone: 213 (7) 242269 
Telex: ( ) 16021 MCE1 DZ 

MCE2 

Lotissement El-ldrlssl 
Alger 

Phone: 213 (2) 782074/782076 
Telex ( ) 66108 DELNA DZ 

raain Offlca) 

Tektronix, S.A. 

Algeria Sales 

ZAC Courtaboeuf. 4 Av du Canada, 
BP 13 

91941 Lbs Ulis Cedex 
France 

Phone: 33 (1) 69 86 81 81 
FAX: 33 (1) 69-07-09-37 
Telex (842) 604332 TEKOR A 

(Product InfomMtlon) 

Ibktranix, Bureau de UaisorvAlgefle 

Bureau NS. Niveau C 
Hotel El-Aurassi 
BD Frantz-Fanon 
Alger 

Phone: 213 (2) 648252. Ext-66S 
Telex 67043 TEK DZ 

ARGENTINA 
CoasIn S.A. 

Buenot Alna Offic* 

Virrey del Pino 4071 

1430 Buenos Aires 

Phone 54 (1) 552-5248/-3485/-3185 

FAX 54 (1) 331-9763 

Telex: (390) 122284 COASIN AR 

Cofdoba 

25 de Mayo No. 1930 
Cordoba 

Phone 54 (51) 3037 

AUSTRALIA 

Tektronix Australia Pty. Limited 

Sydney Office 

80 Waterloo Road 

North Ryde. N S.W, 2113 

Phone: 61 (2) 888-7066 

FAX: 61 (2) 888-0125 

Telex: (790) 24269 TEKTRNX AA 

Adclald* 

128 Gilles Street 

Adelaide. South Australia 5000 

Phone: 61 (8) 223-2811 

FAX 61 (8) 223-7890 

Britbaiw 

737 Logan Road 

Greenslopes Brisbane 

Queensland 4120 

Phone: 61 (7) 394-1155 

Fax: 61 (7) 397-6679 



Canberra 

Unit 5 

10-12 Cohen St 
Belconnen 

Canberra. Austr Capital Terr 2617 
Phone 61 (62) 51-6111 
FAX: 61 (62) 51-4509 

Victoria Branch Office 

259-263 Whitehorse Rd. 

Balwyn, Victoria 3103 

Phone: 61 (3) 836-3355 

FAX 61 (3) 836-6592 

Telex: (790) 35880 TEKMEL AA 

Perth 

66 Wellington Street 
East Perth. West Australia 6000 
Phone: 61 (9) 325-8433 
Fax 61 (9) 221-2397 

AUSTRIA 

Tektronix Ges.m.b.H. 

Vienna OHice 

Doerenkampgasse 7 

A-1100 Vienna 

Phone: 43 (222) 68-66-02-0 

FAX: 43 (222) 68-66-00 

Telex: (847) 111481 TEK A 

Qmz 

Foellingerstrasse 9E 
A-8044 Graz Marialrost 
Phone 43 (316) 39 18-10 
Telex (847) 31229 TEK G A 

BAHRAIN 
Basma W.L.L. 

PC Box 5701 
Manama 

Phone: 973 () 251364, 256097 
FAX: 973 725404 
Telex (490) 9003 BSMCO 

BANGLADESH 

A. Q. Chowdhury & Co. 

33 Topkhana Road 
Dhaka - 1000 

Phone: ( ) 252329, 244258. 312492 
Telex: (950) 642833 MIL BJ 

BELGIUM 
Tektronix nv/sa 

Brussels Office 
Bedri|1spark Ketbetg 
Zoning Keiberg 
Excelsiorlaan, 3 
1930 Zaventem 
Phone 32 (2) 720-80-20 
FAX: 32 (2) 720-80 25 
Telex: (846) 26713 TEKBEL B 

BOLIVIA 

Coasin Bolivia S.R.L. 

Gabriel Gonzalvez 221 
Casilla 7295 
La Paz 

Phone: 591 (2) 340962, 363365 
Telex: (336) 3233 COALAP BV 

BRAZIL 

Tektronix Industrie e Comercio 
Ltda. 

Si) Paulo Office 

Av Vereador Josd DIniz, 3530 

CEP 04604-Campo Belo 

S5) Paulo, SP 

Phone (Oil) 543-1911 

FAX: (Oil) 542-0696 

Telex: (Oil) 54068rEKX BR 

Rio de Janeiro Office 

Av, Marechal Camara. 160. Gr 605 

CEP 20020-Rio de Janeiro. RJ 

Phone 55 (021) 240-7370 

Telex (21) 30120TEKX BR 

BULGARIA 

Tl^kla, Office V.M.E.I. Lenin 

Darvenitsa Bloc 2 RM 2325 
BG-1156 Sofia 
Phone: () 66 53 46 
FAX: 66 54 19 
Telex ( ) 22958 

CANADA 

Tektronix Canada Inc. 

Banie 

50 Alliance Blvd. 
Mail: PO.Box 6500. 

Barrie. Ontario L4M 4V3 
Phone: (705) 737-2700 
FAX: (705) 737-5588 
Telex: 06875672 TEKTRONIX BAR 



Calgaiy 

Suite 106 

3016. 19th Street NE 

Calgary. Alberta T2E 6V9 

Phone (403) 250-7583 

telex ( ) 03821730 TEKTRONIX CGY 

Edmonton 

6025 103A Street 

Edmonton. Alberta TBH 2J7 

Phone: (403) 434-9466 

FAX: (403) 436-2350 

Telex: ( ) 0372795 TEKTRONIX EDM 

Halifax 

Burnside Commercial Centre 
60 Thornhill Drive. Suite 7 
Dartmouth. Nova Scotia 
B3B 1S1 

Phone: (902) 469-9476 

Telex: ( ) 01931534 TEKTRONIX DF(T 

Montraal 

900 Selkirk Street 

Pointe Claire. Quebec H9R 3S3 

Phone: (514) 697-5340 

FAX: (514) 697-5205 

Telex: ( ) 05821570 TEKTRONIX MTL 

Ottawa 

1642 Woodward Drive 

Ottavra. Ontario K2C 3R8 

Phone: (613) 225-2850 

FAX: (613) 225-9719 

Telex ( ) 0534119 TEKTRONIX OTT 

Ibnnto 

1200 Courtney Park Dr 
Mississauga. Ontario 
L5T 1S2 

Phone (416) 670-3423 
FAX: (416) 670-4229 
Telex: ( ) 069875672 
Vancouver 

4175 Dawson Street 

Burnaby. B,C V5C 4B3 

Phone: (604) 291-1222 

FAX: (604) 291-1624 

Telex: { ) 04354602 TEKTRONIX VCR 

CHILE 

Equipos Industrlales S.A.C.I. 

Moneda 812, Of 905 
Santiago 

Phone: 56 (2) 6990506 
FAX: 56 (2) 334539 
Telex: (359) 340987 FljOBRA CK 
(359) 341177 FLOBRA CK 

CHINA, PEOPLE'S REPUBLIC OF 
Tektronix China Ltd 

Balling Office 

Xiyuan Hotel. Room 102 
Eritgou. Western Suburb 
Beijing 

Phone: 86 (1) 890721 Ext. 102 
FAX 86 (1) 802-1502 
Telex: 22831 XYH CN. 

•ATTN: Tektronix. Rm 102" 
Hong Kong Otflca 
607 Citicorp Centre 
18 Whitifield Road 
Causeway Bay Hong Kong 
Phone: 852 (5) 706928 
FAX 852 (5) 8072144 
Telex (780) 80738 TEKHK HX 
"c/o Tek Hong Kong" 
US. Offlca 

PO Box 500. MIS 73-399 
Beaverton. Oregon 97077 
USA, 

Phone: (503) 627-4082 
FAX (503) 627-6905 
Telex: ( ) 4742110 TEKEXP 

COLOMBIA 
SelectronIca, Ltda. 

Carrera 71-55-98 
Mail: Apartado Aereo 25124 
Bogota 

Phone: 57 (1) 263-1220. 295-3215 
Cable SELECTRONICA 
FAX 57 (1) 263-2874 

COSTA RICA 
Electro-lmpex, S.A. 

Carretera a Escazu 

30 metros al oeste del Balcon Verde 

Mail: Apartado 620-1000 

San Jose 
Phone: 506 ( ) 21-5954 
Telex: (375) 2645 ELEPEX CR 
FAX; 506 ( ) 339265 



CYPRUS 

Chris Radiovlslon Ltd 

PO Box 1989 
Nicosia 

Phone 357 (2) 466121 
FAX: 357 (2) 365177 
Telex 605 2395 

CZECHOSLOVAKIA 
Zenit 

Radlicka 138 
CS-15000 Praha 5 
Phone, 42 (22) 53 69 21 
FAX: 42 (22) 53 62 93 
Telex ( ) 121801 

DENMARK 
Tektronix A/S 
Coptienhagan 

Lautruphoei 1-3 
Mail Post Box 144 

DK2750 Ballerup 
Phone 45 (2) 97-56-22 
FAX: 45 (2) 68-00-70 
Telex: (855) 35239 TEKAS DK 
Jutland 

Haandvaerkergaard 
Hermodsve) 5 
8230 Aabyhoei 
Phone 45 (6) 15-21-22 

ECUADOR 

Proteco Coasin Cia Ltda. 

Quito 

Avda 12 de Octubre 2449 y Orellana 
Mail Apartado 228-A 
Quito 

Phone: 593 (2) 52-6759/-9684 
Telex (393) 22865 PROTEC ED 
Quayaqull 

Avda Miraflores 204 y Calle Segunda 
Mail: Apartado 9733 

Guayaquil 
Phone 593 (4) 387519 

EGYPT 
Alkan 

(T&M Products) 
2. El Mesaha Sq. 
DOKKI. A R E 
PO, Box 1913 
CAIRO 11511 

Phone: 20 (2) 349-01 40n/2/3/4 
FAX 20 (2) 3499253 
Telex: 93644 ALKAN UN 

GIza Systems Engineering Co. 

(IDG Products) 
2. El Mesaha Sq. 
DOKKI. ARE. 
PO Box 1913 
CAIRO 11511 
Phone: 20 (2) 3490140 
FAX 20 (2) 3499253 
Telex 92096 EKA UN 

FIJI 

AWA New Zealand Ltd. 
37 Freestone Rd 
Watu Bay. Suva 

FINLAND 
Tektronix Oy 

Lann Kyostin tie 4. 
SF-00650 Helsinki 65 
Phone 358 (0) 722400 
FAX: 358 (0) 7520033 
Telex: (857) 123435 TEKOY SF 

FRANCE 
Tektronix S.A. 

Oraay 

ZAC Courtaboeuf. 4 Av, du Canada 
BP 13 

91941 Las Ulis Cedex 
Phone: 33 (1) 69 86 81 81 
FAX: 33 (1) 69 07 09 37 
Telex (842) 604332 TEKOR A 

After SalM Sarvlce— Franca 

ZAC Courtatjoeuf, Av du Qu6lDec 
&P13 

91941 Las Ulis Cedex 
Phone: 33 (1) 69 86 81 81 
Telex: (842) 601012 TEKSAV 
Fax: 33 (1) 69 86 11 44 



568 



--[11/ WORLDWIDE SALES AND 
C r\ SERVICE OFFICES 



After SilM Service— Partt West 

39, Bd aes Bouvels 
92000 Nanterre C 
Phone 33 (1) 47 76 13 53 
Telex (842) 613737 TEKNANT 

AI>-en-Piovence Region Center 

Immeuble Tenia 1-ZI d'Aix 
13763 Les M.lles Cedex 
Phone 33 (16) 42 24 45 03 
Telex (842) 440045 

Bordeaux Region Center 

Avenue J F Kennedy 
Pare Club Cadera BT T 
33700 Mengnac 
Phone 33 (16) 56 34 27 03 
Telex (842) 570247 

Lyon Region Center 

163. Bd des Elals-Ums 
69008-Lyon 

Phone 33 (16) 78 76 40 03 
Telex (842) 300150 TEKLYON 

Rennea Region Center 

ZAC de la Rigourdiere 
35510 Cesson SAvign^ 
Phone 33 (16) 99 83 40 40 
Telex (842) 740829 TEKREN 

Strasbourg Region Center 

Pare d Activitfes des Tanneries 
2a, Route de la Riviere 
67380 Lingolsheim 
Phone 33 (16) 88 76 15 45 
Telex (842) 890470 

Toulouse Region Center 

Peri Sud 2. Z I du Palays 

13 Rue Villet Bat 1 

314(X) Toulouse 

Phone, 33 (16) 61 80 25 69 

Telex: (842) 530243 TEKTOUL F 

GERMANY, FEDERAL 
REPUBLIC OF 
Tektronix GmbH 

Cologne 

Sedanslrasse 13-17 
Mail: PO. Box 101544 

D-5000 Cologne 1 
Phone, 49 (221) 77220 
FAX 49 (221) 7722-362 
Telex (841) 8885417 ATEK D 

Beriln 

Ernsl-Reuter Platz 3-5 
D-1000 Berlin 10 
Phone 49 (30) 317701-05 
Telex (841) 185804 TEKB D 
FAX 49 (30) 313 31 32 

Cologne Service Center 

Schoenhauser Strasse 64 
D-5000 Cologne 51 
Phone 49 (221) 3798-0 
Telex: (841) 8885541 TEKC D 
FAX 49 (221) 379 85 00 

Frankfurt 

Lyoner Strasse 14 
6000 Franklun 71 
Phone 49 (69) 6699002 
Telex (841) 4170788 
FAX 49 (69) 666 40 93 

Hamburg 

Kieler Strasse 407 
D-2000 Hamburg 54 
Phone: 49 (40) 54830 
Telex (841) 213749 TEKH D 
FAX 49 (40) 548 31 59 

Karlsruhe 

Emst-Frey Strasse 5 
D-7500 Karlsruhe 1 
Phone: 49 (721) 8200-0 
FAX 49 (721) 818133 
Telex: (841) 7825301 TEKK D 

Munich 

Ehrenbreitsteiner Strasse 36 
D-8000 Munich 50 
Phone, 49 (89) 14851 
FAX 49 (89) 1485260 
Telex (841) 522953 TEKM D 

Nuremberg 

Prelzfelder Strasse 15 
D-8600 Nuremberg 90 
Phone 49 (911) 626255 
Telex (841) 626255 TEKN D 
FAX 49 (911) 34 67 50 



GHANA 

Dedensua Agencies Ltd 

PO Box 3391 
Accra 

Cable HOFF ACCRA 

GREECE 
Eltronlcs, Ltd 

2, Alopekis Street 
106 75 Athens 

Phone 30 (1) 721-0669/-1860 

FAX 30 (1) 7239556 

Telex (863) 216589 DARX GR 

HONG KONG 

Tektronix Hong Kong, Ltd. 

402-404 Citicorp Centre 
18 Whitifield Road 
Causeway Bay, Hong Kong 
Phone 852 (5) 8072808 
FAX 852 (5) 8072240 
Telex (780) 80738 TEKHK NX 

ICELAND 

Kristjan O. Skagfjord Limited 

Holmaslod 4 
PO Box 906 
121 Reykiavik 
Phone 354 (1) 24120 
FAX 354 (1) 28130 
Telex (858) 2133 KOS IS 

INDIA 

HInditron Tektronix Instruments, Ltd 

Bombay 

Industry House 

B23. Mahal Industrial Estate 

Mahakali Caves Rd 

Andheri (East) 

Bombay 400 093 

Phone 91 (22) 6364560 

FAX 91 (22) 8220197 

Telex (953) 01179252 HIPL IN 

Cable TEKHIND 

Ahmadabad 

5. Kalpana Society 

Navrangpura 

Ahmedabad 380 009 

Phono: 91 (272) 462353, 464174 

Bangatora 

No 5, Creseni Rd 

High Grounds 

Bangalore 560 001 

Phone 91 (812) 77684 

Telex (953) 08452151 HSPL IN 

Cable TEKHIND 

Calcutta 

Castle House. 5th Floor. 
5/1 -A. Hungerlord Street, 
Calcutta 700 017 
Phone 91 (33) 432628 
Telex (953) 0214253 HSPL IN 
Cable TEKHIND 

Madras 

79, Chamiers Road 

Madras 600 028 

Phone 91 (44) 452147, 454565 

Telex (953) 0416188 HCPL IN 

Cable FLUKEHIND 

New Delhi 

204-506 Hemkunt Tower 

96, Nehru Place 

New Delhi 110 019 

Phone: 91 (11) 641-0380/-4493 

Telex: (953) 03161458 HSPL IN 

Cable: TEKCENTRE 

Pune 

5, Sahaianand Complex, 
2416 East Street 
Pune 411 001 

Phone 91 ( ) 63690, 67561 
Telex (953) 0145599 

Secunderabed 

5th Floor, Emerald House 
114 Saro|ini Deni Road 
Secunderabad 500 003 
Phone 91 (842) 821117 
Telex, (953) 04256973 HCPL IN 
Cable TEKHIND 

INDONESIA 

PT Dwi lUnggal Jaya Saktl 

Wisma Harapan BIdg, 14th Floor 
JL Jendral Sudirman Kav 34 
PO Box 4435 
Jakarta Rusat 

Phone 62 (21) 582425. 584-685/-686 
FAX: 62 (21) 583218 
Telex: (796) 47308 DTJSPT 



IRAN 

renin Associates Ltd 

6, St Albans Road, Hemel Hempstead 

Herts. HP2 4BD 

UK 

Phone 44 (442) 212571 
Telex (851) 825324 TERRIN G 

IRELAND 

Tektronix Ireland Ltd 

Deans Grange Estate. 
Kill Lane. 
Btackrock, 
County Dublin. 
Ireland 

Phone 353 (1) 892166. 892185 
FAX 353 (1) 892106 
Telex (852) 90478 TEKX El 

ISRAEL 
Eastronics Ltd 

11 Rnrani^ Sfreel 
Mail PO Sox 39300 
Tel Aviv 61392 
Phone: 972 (3) 475151 
FAX 972 (3) 475125 
Telex (922) 33638 RONIX IL 

ITALY 

Tektronix S.p.A. 

Milan 

Via Lampedusa 13 

20141 Milan 

Phone 39 (2) 84441 

FAX 39 (2) 8490-665 

Telex (843) 315217 TEKMIL I 

Rome 

Piazza Antonio BakJini 45 
00141 Rome 

Phone 39 (6) 827-8041/-1039 

FAX: 39 (6) 899-1546 

Telex: (843) 616018 TEKROM I 

IVirIn 

Via Cardinal M, Fossati 5 
10141 Turin 

Phone: 39 (11) 3351143. 372163 

FAX: 39 (11) 3352783 

Telex: (843) 212543 TEKTOR I 

IVORY COAST 
Sitinfor 

11 B P 968 
Abidjan 11 

Phone 225 ( ) 35 69 28 
Telex 43154 

JAPAN 

Sony/Tektronix Corporation 

Headquarters 
9-31, Kitashinagawa 5 
Shinagawa-ku 
Tokyo 141 

Mail: PO Box 5209 

Tokyo Infl, Tokyo 100-31 
Phone 81 (3) 448-4611 
FAX: 81 (3) 444-0318 
Telex (781) 2422850 STTYO J 

Atsugl 

Green Kaikan 

1- 8-14 Asahi-cho 
Atsugi 243 

Phone 81 (462) 28-6768 
Fukuoha 

Nihon Seimei Hakataekimae BIdg 

2- 1 Hakataekimae-3. 
Hakata-ku 
Fukuoka 812 

Phone: 81 (92) 472-2626 

Nagoya 

Sanko Building 
21-7 Meieki 3-Chome, 
Nakamura-ku 
Nagoya 450 

Phone: 81 (52) 581-3547 
Omiya 

Omiya Sawada Building 
4-37-2 Sakuragicho 
Omiya 330 

Phone 81 (486) 46-0711 
Osaka 

Osaka Ohbayashi Building 
3 Kyobashi, Higashi-Ku 
Osaka 450 

Phone 81 (6) 9470321 



Sendai NS Building 
2-25 lchibancho-1 
Sendai 960 

Phone 81 (22) 267-2181 
Ikma 

2-45-10 Fu|imidai 
Kunilachi, Tokyo 186 
Phone 81 (425) 73-2111 

fkuchlura 

Sumitomo Seimei Tsuchiura BIdg. 

16-12 Sakuracho-1 

Tsuchiura 300 

Phone 81 (298) 24-2602 

JORDAN 
Consuit-Tel 

PO Box 35055 
Amman 

Phone 962 (6) 636668 

FAX 962 (6) 637668 

Telex (493) 22345 CONSLT JO 

KOREA, REPUBLIC OF 
Myoung Corporation 

14tn Floor Singsong BIdg 
25-4 Yoido-Dong 
>toungdeungpo-ku 
Mail,>teo Eui Do PO Box 14 
Seoul 

Phone 82 (2) 7849942 

FAX 82 (2) 784-2387 

Telex (787) 24283 MYOUNG K 

KUWAIT 
Tareq Company 

PO, Box 20506 

13066. Safat. Kuwait 

Phone: 965 ( ) 243 6100/6045 

FAX: 965 243 7700 

Telex (496) 22315 ZUAITER KT 

LEBANON 
Projects S.A.L. 

PO Box 11-5281 
Beirut 

Phone: (961) 33 16 80 

Telex (494) 41 466 PHOJET LE 

MALAYSIA 

Mecomb Malaysia Sdn. Bhd. 

Lot 20, Jaian 225 
46100 Petaling Jaya 
Mail PO Box 24 

Selangor 
Phone 60 (3) 7743422 
FAX: 60 (3) 7743414 
Telex: (784) 37764 MA 

SIme Dart>y Systems 

17lh Floor East Wing 

Jalan Raja Laut 

50350 Kuala Lumpur 

Phone: 60 (3) 2939322 

FAX 60 (3) 2939376 

Telex (784) 32807 SDCOMP MA 

MALTA 

Fabian Enterprises Ltd 
20. Msida Road 
Gzira 

Phone 356 ( ) 31-32-83. 33-80-87 
Telex (838) 1837 FABIAN 

MEXICO 

Tektronix S.A. de C.V. 

Viena No 71-Piso 1 

Col Del Carmen, Coyoacan 

04100 Mexico O F 

Phone: (905) 658-6211,-7978-7982 

Telex (383) 1772962 TEK ME 

MOROCCO 
1>adec-Signal 

Place Khaibar 

Angle Bid de la Gironde et Rue D'Kni 
Casablanca 03 
Phone 212 ( ) 248543 
Telex 25992 

ICA Data Systems 

Tour Essaada 

4, rue de Beyrouth 

Rabat 

Phone 212 ( ) 32253 
Telex: 32738 
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THE NETHERLANDS 
Tektronix Europe B.V. 

Area Sales & Service Support 
Pianelenweg 87 
2132 HL Hootddorp 
Mail TO Box 406 

2130 AK Hoofddorp 
Phone: 31 (2503) 37271 
FAX 31 (2503) 30424 
Telex (844) 74898 TEKE NL 

TeKtronIx Holland N.V. 

Sales and Service OHtce 
Ptanetenweg 99 
2132 HL Hootddorp 
Mail PO Box 226 

2130 AE Hoofddorp 
Phone 31 (2503) 13300 
FAX 31 (2503) 37271 
Telex (844) 74898 TEKSO NL 

NEW ZEALAND 
Northrop Instruments 
Systems Limited 

Wellington Office 
189-191 Willis Street 
Mail P Box 2406. 

Wellington 
Phone 64 (4) 856-658 
FAX, 64 (4) 857 276 
Telex (791) 3360 NORTHAC HZ 

Auckland Office 

131 Kyber Pass Road 

Private Bay 

Mail PO Box 9464 

Newmarket 

Auckland 1 
Phone 64 (9) 794-091 
Telex (791) 21570 NORTHPAK N2 

Chrlstchurch Offlc* 

28B Moorehouse ACE 
PO Box 8388 
Christchurch 
Phone 64 (3) 795-360 

NIGERIA 

Obodex Nigeria Ltd. 

21A Airport Road. Ikeja 
PC Box 6352. Ugos 
Phone: (01) 962125 
Telex (961) 26744 DATA NG 
"Attn IDS Box 028" 

NORWAY 

Tektronix Norge A/S 

Brobekkveien 53 

PO Box 106 Risloekka 

0516 Oslo 5 

Phone 47 (2) 645770 

FAX 47 (2) 644704 

Telex (856) 77690 TEK N 

OMAN, SULTANATE OF 

OHI Telecommunications LLC 

PO Box 889 
Muscat 

Phone 968 Q 603-606/607/-608 
FAX 968 603-606 Ext 121 
Telex (498) 5052 TELECOM ON 

PAKISTAN 

Pakland Corporation (Pvt) Ltd 

Central Commercial Area 
Iqbal Road 
PECH, Society 
Karachi-29 

Phone 92 (21) 43-7315/-8084 
Telex (952) 25230 JALAL PK 

PANAMA 

Executive Marketing Corp. S.A. 

Apartado 4929 
Panama 5 

Phone 507 ( ) 63-6613*644 
Telex: (328)-3483 ELECTRON PG 

PERU 

Import, y Represent. Electr. SA 
(IRE Ingenieros) 

Avda Franklin D, Roosevelt 105 
Edificio Rimac 
Lima 1 

Phone: 51 (14) 288650. 272076 

Fax: 51 (14) 271324 

Telex (394) 25663 IREING PU 

PHILIPPINES 

Philippine Electronic Ind., Inc. 

3rd Floor, Rose Industries BIdg 
11 Pioneer Street 
Pasig. Metro Manila 
Mail: PO Box 498 

Makati. Metro Manila 299 
Phone 63 (2) 673-4321 
Telex (742) 43109 PEI PM 



POLAND 
Unitronix 

Unitronex 
Dabrciwki 9M3 
PL-03-909 WSrszawa 
Phone ( ) 170 064. 179 524 
Telex ( ) 812 488 

PORTUGAL 

Decada Equlpamentos de Elec- 
tronica e Clentlficos, SA 

Av Bombeiros Voluntarios. Lole 102B 
Mail Miraflores^Alges 

1495 Lisbon 
Phone 351 (1) 4103420 
Telex ( ) 15515 ESPEC P 

QATAR 

Business Communications 
Qatar 

PO Box 3656 
Doha 

Phone: 974 ( ) 325-851/-164 
FAX 974 ( ) 443 871 
Telex (497) 4454 BCO DH 

SAUDI ARABIA 

Al Rushald T>3dlng Co. 

Al Khobar 

Al Rushaid Building 
Opposite Royal Hotel 
Prince Hamoud Street 
Akrabiya, Al Khobar 
Mail PO Box 540 

Dhahran Airport 31932 
Phone 966 (3) 898-0027/-0028 
FAX 966 (3) 864-7320 
Telex (495) 871 314 RUSH SJ 
Riyadh 
Suite 4302 

4th Floor. 3rd Pavillion 
The New Akana Building 
Sitteen Street 
Riyadh 

Mail PO Box 58791 

Riyadh 11515 
Phone 966 (1) 478-5327/-8328 
Telex (495) 406 434 RUSHID SJ 

SINGAPORE 

Mecomb Singapore Ltd 

Sime Darby Centre 

896 Dunearn Road. #04-02 

Singapore 2158 

Phone 65 ( ) 469-8833 

FAX: 65 ( ) 467-1905 

Telex (786) 23178 RS 

SOUTH AFRICA 

Protea Technology Ltd 

Johannesburg 

746 6th Slreel 
Wynberg. Sandlon 2090 
Mail PO Box 39127 

Bramley 2018 

Transvaal 
Phone 27 (11) 786-3647 
FAX 27 (11) 887-1479 
Telex ( ) 4-24409 SA 

Capetown 

28 Mam Rd 

Rondebosch 770 

PO Box 23694 

Claremont 7735 

Phone: 27 (21) 685-4181'-5000 

FAX 27 (21) 689-4807 

Telex ( ) 5-26555 SA 

DurtMn 

46 Essex Terrace 
Westville 3630 
Mail PO, Box 1375 

Wandsbeck 3631 

Natal 

Phone 27 (31) 86-6324 
FAX 27 (31) 86-1932 
Telex ( ) 6-20981 SA 

SPAIN 

Tektronix Espanola S.A. 

Madrid 

Calle Condesa de Venadilo. 1-5" 
28027 Madrid 
Phone 34 (1) 404-1011 
FAX 34 (1) 404-0997 
Telex (831) 46014 TKME E 

Barcelona 

Gran Via Carlos III. 97 G 
08028 Barcelona 
Phone 34 (3) 330-2008 
Telex (831) 97398 TKBE E 

Bilbao Office 

Villa de Plencia. 8 Bajo 
48930 Getxo (Vizcaya) 
Phone: 34 (4) 464-7822 



SRI LANKA 

Computerlink Data Systems, 
Limited 

331 Union Place 
Colombo 2 

Phone, 94 (1) 28641. 36550 
FAX 94 (1) 546055 
Telex (954) 22455 COLINK CE 
21321 INKLINK CE 

SWEDEN 
Tektronix AB 

Stockholm 

Anderstorpsvagen 12 
Mail Box 4205 

S-171 04 Solna 
Phone 46 (8) 830080 
FAX: 46 (8) 839430 
Telex (854) 17831 TEKSWED S 

Gothenburg 

LSngedragsvagen 48 
Mail Box 4093 

S-421 04 Vastra Frblunda 
Phone 46 (31) 691080 
FAX 46 (31) 691522 

SWITZERLAND 

Tektronix international A.G. 

Gubelstrasse 11 
Mail: PO Box 2142 

CH-6300 Zug 2 
Phone 41 (42) 219192 
FAX 41 (42) 217784 
Telex (845) 868808 TEKZ CM 

SYRIA 

General leading Co. 

(T&M and IDG Products) 
Sanaa Street No 3 Salhieh 
Mail: PO Box 798 

Damascus 
Phone 963 (11) 114807 224170 
Telex (492) 411 283 GITCO SY 

TAIWAN 

Tektronix Taiwan, Ltd 

Taipei OHice 

6th Floor, CDC Tower 

125 Nanking East Rd. Sec 5 

PO Box 36-659 

Taipei 10572. Taiwan. ROC 

Phone: 886 (2) 756-8287A6985/-9445 

FAX 886 (2) 767-4360 

Kaohalung Office 

2nd Floor 

21 Chung-Hwa 3rd Rd. 
Kaohsiung 80103 
Phone 886 (7) 312-2910/-2376 
FAX 886 (7) 725-0738 

THAILAND 
Dynamic Supply 
Engineering R.O.P. 

12 3oi Pasana 1 Ekamai 

Sukhumvit 63 

Bangkok 10110 

Phone 66 (2) 392-5313/-8532 

FAX 66 (2) 381-1467 

Telex (788) 82455 DYNASUP TH 

TUNISIA 
Soclete El Esiek 

3 Rue de ta Monnaie 
1001 Tunis 

Phone 216 (1) 244372. 342003 
Telex (934) 13664 ESLEK TN 

TURKEY 

Erkman Elektronik Aletier T.A. 

Necalibey Caddesi 92/3 
Karakoy, 80030 
Istanbul 

Phone: 90 (1) 1441546, 1447651 
FAX 90 (1) 1497037 
Telex ( ) 24399 MSE TR 

U.S.S.R 

Argus Ttading Ltd. 

Per Sadowskih 4 KW4 
12 fl 5 

SU Moscow 
Phone 209 70 71 
Telex ( ) 413376 

UNITED ARAB EMIRATES 
Mideast Data Systems U.A.E. 

Ahmed Bin Ghannoum BIdg 

Salam Street 

Mail: PO. Box 7899 

Abu Dhabi 
Phone: 971 (2) 213 000 
FAX 971 (2) 213 741 
Telex (893) 24 325 MDSUAE EM 



Dubai 

PO Box 8361 
Oubai 

Phone, 971 (4) 283 058 
Telex: (893) 47 813 MDSDB EM 

UNITED KINGDOM 
Tektronix U.K. Limited 

Fourth Avenue 
Globe Park, 
Marlow. 

Bucks SL7 1YD 
Phone: 44 (6284) 6000 
FAX 44 (6284) 74799 
Telex (851) 847277 847378 TEKMAfl G 

Hoddeedon 

Pindar Road. 
Hoddesdon 
Herttordshire, 
ENII ODB 

Phone 44 (992) 467151 
FAX 44 (992) 467796 
Telex (851) 25559 TEKHPN G 

Mancheater 

Sovereign House. 
232/234 Stockport Road. 
Cheadle. Stockport. 
Cheshire SK8 2EA 
Phone 44 (61) 428-0799 
FAX 44 (61) 428-6632 
Telex (851) 668409 TEKMCR G 

Scotland 

Peniland House. 
Almondvale South. 
Livingston. 

West Lothian. EH54 6NG 
Scotland 

Phone 44 (506) 32766 
FAX 44 (506) 34974 
Telex (851) 727056 TEKLIV G 

URUGUAY 

Coasin Uruguaya S.A. 

Libertafl 2529 

Mail Casilla De Correos 1400 
Correo Central 
Montevideo 
Phone: 598 (2) 78-9015/-9204 
Telex (398) 23010 COAUR UY 

VENEZUELA 
Equiiab, C.A. 

Caracaa 

Ceniro Sequros La Paz. Of E-61 
Avda Fco de Miranda. Boleita 
Caracas 1070 
Mail Apartado 76609 
Caracas 1070-A 
Phone 58 (2) 239-3233 
FAX 58 (2) 2395205 
Telex ( ) 21860 EQUIX 

Maracalbo 

Centre Comercial Montielco 
Oficina 4. Piso 5 
Avda 5 de Julio con calle 72 
Maracaibo 
Mail: Apartado 1949 

Maracaibo 4001 A 
Phone 58 (61) 52-4578/-7490 
Telex ( ) 62154 EQUIX 

YEMEN ARAB REPUBLIC 
Al Qasr Electronics 

PO Box 17022 
Sanaa 

Yemen Arab Republic 
.S. Phone 967 (2) 272 999 
Telex (895) 3117 NASF?YE 

YUGOSLAVIA 

Commerce po 
Einspieler)eva 6 
YU-61109 L|ubl|ana 
Phone: 38 (61) 322-241 
FAX: 38 (61) 329-540 
Telex ( ) 31 283 

ZIMBABWE 

Protea Medical Services 
(Pvt) Limited 

111 Kelvin Road South 

Graniteside 

Mail PO Box 2766 

Harare 
Phone: 263 (14) 704094 
FAX 263 (14) 704652 
Telex ( ) 4102 PROTA ZW 
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ALABAMA 
Hunttvlll* 

4900 Corporate Drive Suite H 
Hunlsville 35805 
Phone (205) 830-9212 
FAX (205) 837-2666 

ARIZONA 

Phoenlt 

3015 S 48th Street, Suite 100 
Tempe 85282 
Phone (602) 438-1011 
FAX (602) 437-9210 
Mailing Address: 
PO Box 29540 
Phoenix 85038 
Tucson Area 
(602) 298-4860 

CALIFORNIA 

Concord 

3451 Vincent Road 
Pleasant Hill 94523 
Phone: (415) 932 4949 
From Oakland/San Francisco: 

(415) 254-5353 
FrorT> Sacramento: (916) 447-5072 
From Fremont/Milpitas: (415) 490-7067 
From Livermore: (415) 449-5176 
FAX: (415) 932-8596 
Mailing Address 
PO Box 4040 
Concord 94524-2040 
El Segundo 

3601 Aviation Blvd , Suite 1200 
Manhattan Beach. 90266 
Phone (213) 463-6605 
FAX (213) 643-9439 
Irvlna 

17052 Jamboree Blvd 
Irvine 92714 
Phone: (714) 660-8080 
TELEFAX (GP 1) (714) 660-8080 X311 
FAX (714) 474-1490 
Mailing Address 
PO Box 19523 
Irvine 92713 
Los Angelei 
21300 Erwin Street 
Service Center 
21220 Erwin Street 
Woodland Hills 91367 
Phone (818) 999-1711 
FAX: (818) 340-9840 
Mailing Address 
PO Box 8500 
Woodland Hills 91365 
San Diego 
5770 Huftin Road 
San Diego 92123 
Phone: (619) 292-7330 
FAX (619) 292-7864 
Santa Clara 
3003 Bunker Hill Ijne 
Santa Clara 95054-1196 
Phone (408) 496-0800 
TELEFAX (GP 1) (408) 496-0800 X137 
FAX (408) 988-6051 

COLORADO 
Danver 

393 Inverness Drive South 
Englewood 80112 
Phone (303) 799-1000 
Telex: (Intocom) 45-4455 
FAX (303) 790-4754 

CONNECTICUT 
Mllloid 

40 Commerce Park Road 
Milford 06460 
Phone (203) 877-1494 
FAX (203) 877-7201 

FLORIDA 
Fort Lauderdala 

2003 N W 62nd Street. Suite 102 
(known as) Cypress Creek Road 
Fort Lauderdale 33309 
Phone (305) 771-9700 
From Miami (305) 947-6053 
Also serves Puerto Rico and 
US. Virgin Islands 



Orlando 

12051 Corporate Blvd. 
Orlando 32817 
Phone (407) 249-1600 
From the Cape Canaveral Area 

(407) 636-0343 
FAX (407) 894-2398 



4700 Bayou Blvd . BIdg 1 
Pensacola 32503 
Phone (904) 476-1897 

GEORGIA 
Atlanta 

Technology Park/Atlanta 
650 Engineering Drive 
Norcross 30092 
Phone (404) 449-4770 
Mailing Address 
PO Box 6500 
Norcross 30091 
FAX (404) 449 0358 

HAWAII 

Honolulu 

320 Ward Avenue. Suite 111 
Honolulu 96814 
Phone (808) 523-5817 
FAX (808) 523-7595 

ILLINOIS 
Chicago 

5350 Keystone Court 
Rolling Meadows 60008 
Phone (312) 259-7580 
TELEFAX (GP 1) (312) 259-7580 
FAX (312) 259-8388 

INDIANA 
Indianapolis 

8751 Wesleyan Road 
Indianapolis 46268 
Phone (317) 872-3708 
FAX (317) 875-0661 

KANSAS 
Kansas City 

10513 West 84th Terrace 
Lfinexa 66214 
Phone: (913) 541-0322 
FAX (913) 541-8039 
Omaha, Lincoln. Wichita 
ENrerprise 6537 

MARYLAND 
Baltlmora 

102 Lakefroni Dr 
Cockeysville 21030 
Phone (301) 771-6400 
DC 

700 Professional Drive 
PO Box 6026 
Gaithersburg 20877 
Phone (301) 948-7151 
TELEFAX (GP 1) (301) 921-0461 
FAX (301) 921-0461 

MASSACHUSETTS 

Boston 

482 Bedlord Street 
Lexington 02173 
Phone (617) 861-6800 
FAX (617) 863 5994 

MICHIGAN 
Datrolt 

37890 Interchange Drive 
Farmington Hills 48331 
Phone, (313) 478-5200 
FAX (313) 478-1521 

MINNESOTA 

St. Psul 

4660 Churchill Street 
St Paul 55126 
Phone (612) 484-8571 

MISSOURI 

St. Louis 

2318 Millpark Drive 
Maryland Heights 63043 
Phone (314) 429-7707 
FAX (314) 429-7952 

NEW JERSEY 

Woodbrldge 

40 Gill Lane 
Woodbridge 07095 
Phone (201) 636-8616 
TELEFAX (GP 1) (201) 636-7234 
FAX (201)636-7234 

Copyright (?)1988, Tektronix, Inc. All rights reserved. Printed in U.S.A. Tektronix products are covered by U.S. and foreign patents, issued and pending. Information in 
this publication supersedes that in all previously published material. Specification and price change privileges reserved. TEKTRONIX and TEK are registered trademarks. 
For further information, contact: Tektronix. Inc., P.O. Box 500, Beaverton, OR 97077. Phone: (503) 627-7111; TWX (910) 467-8708; TLX: 151754; Cable TEKWSGT Sub- 
sidiaries and distributors worldwide. 



NEW MEXICO 
Albuqusrqua 

1258 Ortiz Drive. S,E. 
Albuquerque 87108 
Phone (505) 265-5541 
TELEFAX (GP 1) (408) 358-3421 
FAX (505) 256 0487 

NEW YORK 

Albany 

26 Computer Drive West 
Albany 12205 
Phone (518) 458-7291 
Long Island 

1895 Wall Whitman Road 
CS9008 

Melville. NY 11747-9008 
Phone (516) 756-9690 
From NYC (718) 895-8010 
FAX (516) 756-9277 
PoughkMpsI* 
Beechwood Office Park 
385 South Road 
PoughkeepsiB 12601 
Phone (914) 454-7540 
Rochastar 
1210 Jefferson Road 
Rochester 14623 
Phone: (716) 424-5800 
FAX (716) 427-2013 
Syracusa 

1 Northern Concourse 
North Syracuse 13212 
Phone (315) 455-6661 

NORTH CAROLINA 
RaMgh 

3725 National Drive. Suite 104 
Raleigh 27612 
Phone: (919) 782-5624 
FAX (919) 782-4103 

OHIO 
Clavaland 

7830 Freeway Circle 
Middleburg Heights 44130 
Phone: (216) 243-8500 (Sales) 
Dayton 

501 Progress Rd 
Dayton 45449-2396 
Phone (513) 859-3681 
FAX (513) 866-2093 

OKLAHOMA 
Oklahoma City 

4400 Will Rogers Parkway. Suite 220 
Oklahoma City 73108 
Phone (405) 943-8127 
Oklahoma Wats Only 
(800) 522 8196 

OREGON 
Portland 

10220 S W Nimbus Drive. Suite K-4 
Portland 97223 
Phone (503) 620-9100 
FAX (503) 620-9011 
Factory Service Center 
Tektronix Industrial Park 
Beaverton 97077 
Phone (503) 642-8600 
TWX (910) 467-8708 
TLX 15-1754 

PENNSYLVANIA 

Philadelphia 

450 Sentry Parkway 
Blue Bell 19422 
Phone (215) 825-6400 
From New Jersey (609)541-2105 
FAX (215) 825-8839 
PIttaburgh 

1051 Brinton Road. Suite 300 
Pittsburgh 15221 
Phone (412) 244-9800 

TENNESSEE 

Knoxvllls 

9041 Executive Park Drive. Suite 411 
Knoxville 37923 
Phone: (615) 690-6422 
From Oak Ridge (615) 482-7349 



TEXAS 
Austin 

4120 Commercial Center Drive 

Suite 500 

Austin 78744 

Phone (512) 462-2400 

FAX (512) 462-2599 



1551 Corporate Drive 

Irving 75038 

Phone (214) 550-0525 

Metro (214) 751-0470 

FAX (214) 550-8226 (FOS & Sales) 

FAX (214) 550-7363 (Service Only) 

Mailing Address 

PO Box 165027 

Irving 75016 

Houston 

10887 S Wilcrest Drive 
Houston 77099 
Phone: (713) 933-3000 
FAX (713) 933-6233 
Mailing Address 
PO Box 4309 
Houston 77210 
Kally 

1831 South General McMullen 
Suite 101 

San Antonio 78226 
Phone (512) 432-1341 
FAX (512) 432-1859 

UTAH 

San Uks City 

Timesquare Park 
300 Mercer Way 
Salt Lake City 84115 
Phone (801) 486-1091 
FAX (801) 486-0508 

VERMONT 
Sarvica Cantar 

Essex Junction 
57 River Road 
Vermont 05452 
Phone (802) 879-6567 

VIRGINIA 
Roaalyn 

Rosslyn Center 

1700 N Moore Street. Suite 1620 
Arlington 22209 
Phone (703) 522-4500 
FAX (703) 525-7802 
Newport Na«n 

525 Butler Farm Road. Suite 102 
Hampton 23666 
Phone (804) 865-1588 
FAX (804) 865-7892 

WASHINGTON 
Seattle 

3709 157lh Avenue NE 
PO Box 97021 
Redmond 98073-9721 
Phone (206) 885-0900 
FAX: (206) 8831388 

CORPORATE OFFICE 

Tektronix. Inc 
PO Box 500 

Beaverton, Oregon 97077 

Phone (503) 627-7111 

(800) 835-9433 

Telex 151754 

TWX (910) 467-8708 

DIRECT ORDER: 

For United States, Virgin Islands, and 
Puerto Rico 

Graphics Products Supplies 
Software Subscription Service 
Service Maintenance Agreements 
Phone (800) 835-6100 
From Oregon, call collect 
(503) 642-8000 

For other products contact our 
National fvlarketing Center: 
Phone (800) 426-2200 
From Oregon, call collect: 
(503) 627-9000 
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COMMrrTED TO EXCELLENCE 



